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(54) METHOD FOR RECORDING DATA, METHOD FOR MODIFYING DATA AND 
APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the updating of management information 
multiplexed in an AV stream. 

SOLUTION: A method for recording data is 4 for recording, on a recording medium, a 
first unit (Record Unit) to store first data consisting of a video or a sound and second 
data to be reproduced by synchronizing with the first data, and management 
information (Movie fragment atom) to manage the first unit. The first unit and the 
management information are disposed closely to each other on the recording medium. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, A data recording 
method which is a data recording method which records management information 
which manages said 1st unit on a recording medium, and is characterized by arranging 
said 1st unit and said management information to the neighborhood on said recording 
medium. 

[Claim 2]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, The 1st management 
information that manages said 1st data, and the 2nd management information that 
manages said 2nd data, A data recording method which is a data recording method 
recorded on a recording medium, and is characterized by arranging mutually said 2nd 
one or more management information to the neighborhood on said recording medium 
while separating and arranging said 2nd management information and said 1st 
management information on said recording medium. 

[Claim 3]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, A data changing 
method which is the data changing method that management information which 
manages said 1st unit rewrites said 2nd data and said management information to a 
recording medium which has been arranged and was recorded on the neighborhood, 
and is characterized by rewriting said 2nd data and said management information 
continuously. 

[Claim 4]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, It is recorded by the 
1st management information that manages said 1st data, and further, A data changing 
method which is the data changing method which rewrites said 2nd data and said 2nd 



management information, and is characterized by rewriting said 2nd management 
information continuously to a recording medium with which one or more of said 2nd 
management information were mutually arranged and recorded on the neighborhood. 
[Claim 5]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, A data recorder which 
is a data recorder which records management information which manages said 1st unit 
on a recording medium, and is characterized by having a means to arrange and record 
said management information near said 1st unit on said recording medium. 
[Claim 6]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1 st data, The 1 st management 
information that manages said 1st data, and the 2nd management information that 
manages said 2nd data, A data recorder which is a data recorder recorded on a 
recording medium, and is characterized by having a means to arrange and record 
mutually said 2nd one or more management information on the neighborhood on said 
recording medium while having separated and arranged said 2nd management 
information and said 1st management information on said recording medium. 
[Claim 7]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, A data changing device 
which is a data changing device with which management information which manages 
said 1st unit rewrites said 2nd data and said management information to a recording 
medium which has been arranged and was recorded on the neighborhood, and is 
characterized by having a means which rewrites said management information 
continuously with said 2nd data. 

[Claim 8]The 1st unit that stores the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, It is recorded by the 
1st management information that manages said 1st data, and further, A data changing 
device which is a data changing device which rewrites said 2nd data and said 2nd 
management information, and is characterized by having a means which rewrites said 
2nd management information continuously to a recording medium with which one or 
more of said 2nd management information were mutually arranged and recorded on 
the neighborhood. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the data recording method and the 
data changing method of recording and changing picture image data and voice data, 



and its equipment to the recording medium in which random access, such as a hard 

disk and an optical disc, is possible. 

[0002] 

[Description of the Prior Art]The digital recording playback equipment of the video 
using a disk medium is spreading. In a disk medium, unlike a tape medium, access to 
arbitrary parts is possible in a short time, and uses the character, The function called 
the non-destroying edit or non-linear editing which edits only by rewriting of 
management information on the disk of one sheet without copying data, and the 
function which records the video over the dispersed free space after deleting without 
overwriting recorded data are realizable. 

[0003]In the video recording equipment using a disk medium, it is common to 
summarize management information at the end and to record it at the time of 
recording. However, when a power supply is shut off suddenly and management 
information is not able to be recorded during recording, it becomes impossible to 
manage the data recorded by then, and there is a problem of being playback 
impossible. 

[0004]In order to cope with this problem, the concept of Fragmented movie is 
introduced, for example by Motion JPEG 2000. Here, the outline is explained about 
Fragmented movie. The typical composition of Motion JPEG 2000 file containing 
Fragmented movie is shown in drawing 32 . 

[0005]Movie data atom which Movie atom which manages the information common to 
the whole file at the head is arranged, and stores partial AV stream data (referred to 
as Movie fragment) after that, Movie fragment atom which manages the Movie 
fragment is arranged by turns. 

[0006]By recording in this turn at the time of recording, Movie fragment atom 
recorded immediately before even when a power supply was temporarily shut off 
during recording, and Movie fragment which it manages remain in the disk, and it 
becomes possible to play later. 
[0007] 

[Problem to be solved by the invention]Also in a disk medium, a postrecording 
function is required like a tape medium. As an AV stream corresponding to a 
postrecording function, as shown in drawing 33 , what multiplexed the field for storing 
data at the time of postrecording can be considered. 

[0008]Also about the postrecorded data, it is a user's property and to protect as 
much as possible by backup of management information is desired. However, in Motion 
JPEG2000 above-mentioned standard, there is no composition of the management 
information about such a stream. 

[0009]This invention], In light of the above-mentioned problems, this invention is a 
thing. 

The purpose is to provide the data recording method which enables protection of the 



management information about FUREKO data, and DE. 
[0010] 

[Means for solving problem]The 1st unit in which the 1st invention of an application 
concerned stores the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, It is a data recording method which 
records the management information which manages said 1st unit on a recording 
medium, and said 1st unit and said management information are arranged to the 
neighborhood on said recording medium. 

[0011]The 1st unit in which the 2nd invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, The 1st management information that manages said 
1st data, and the 2nd management information that manages said 2nd data, While 
being a data recording method recorded on a recording medium and separating and 
arranging said 2nd management information and said 1st management information on 
said recording medium, said 2nd one or more management information is mutually 
arranged to the neighborhood on said recording medium. 

[0012]The 1st unit in which the 3rd invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, To the recording medium which has been arranged 
and was recorded on the neighborhood, the management information which manages 
said 1st unit is the data changing method which rewrites said 2nd data and said 
management information, and rewrites said 2nd data and said management information 
continuously. 

[0013]The 1st unit in which the 4th invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, It is recorded by the 1st management information 
that manages said 1st data, and further, To the recording medium which has been 
arranged and was mutually recorded on the neighborhood one or more pieces, said 2nd 
management information is the data changing method which rewrites said 2nd data 
and said 2nd management information, and rewrites said 2nd management information 
continuously. 

[0014]The 1st unit in which the 5th invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, It is a data recorder which records the management 
information which manages said 1st unit on a recording medium, and had a means to 
arrange and record said management information near said 1st unit on said recording 
medium. 

[0015]The 1st unit in which the 6th invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 



synchronizing with said 1st data, The 1st management information that manages said 
1st data, and the 2nd management information that manages said 2nd data, While 
being a data recorder recorded on a recording medium and having separated and 
arranged said 2nd management information and said 1st management information on 
said recording medium, it had a means to arrange and record mutually said 2nd one or 
more management information on the neighborhood on said recording medium. 
[0016]The 1st unit in which the 7th invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, It is a data changing device with which the 
management information which manages said 1st unit rewrites said 2nd data and said 
management information to the recording medium which has been arranged and was 
recorded on the neighborhood, and had the means which rewrites said management 
information continuously with said 2nd data. 

[0017]The 1st unit in which the 8th invention of an application concerned stores the 
1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, It is recorded by the 1st management information 
that manages said 1st data, and further, To the recording medium with which one or 
more of said 2nd management information were mutually arranged and recorded on 
the neighborhood, it is a data changing device which rewrites said 2nd data and said 
2nd management information, and had the means which rewrites said 2nd management 
information continuously. 
[0018] 

[Mode for carrying out the invention]Hereafter, the embodiment of this invention is 
described in detail, referring to Drawings. 

[001 9]<System configuration> drawing 1 is a block diagram of the video disc recorder 
which can be postrecorded used in common in this embodiment. As shown in drawing 
1, this equipment, The bus 100, the host CPU 101, RAMI 02, ROM103, the user 
interface 104, the system clock 105, the optical disc 106, the pickup 107, ECC 
decoders 108, ECC encoder 109, the buffer 110 for playback, The buffer 111 for 
record/postrecording, the demultiplexer 112, the multiplexer 113, the buffer 114 for 
multiplexing, the audio decoder 115, the video decoder 116, the audio encoder 117, 
the video encoder 118 and the camera that is not illustrated, a microphone, It 
comprises a loudspeaker, a display, etc. 

[0020]the host CPU 101 leads the bus 100 — the demultiplexer 112, the multiplexer 
113, and the pickup 107 — although not illustrated, communication with the audio 
decoder 115, the video decoder 116, the audio encoder 117, and the video encoder 
1 18 is performed. 

[0021] At the time of playback, the error correction of the data read from the optical 
disc 106 through the pickup 107 is carried out by ECC decoders 108, and it is once 
stored in the buffer 1 10 for playback. The demultiplexer 1 12 distributes the data in the 



buffer for reproduction to a suitable decoder by the classification according to the 
data transmission request from the audio decoder 1 15 and the video decoder 1 16. 
[0022]On the other hand, at the time of record, the data by which compression 
encoding was carried out with the audio encoder 117 and the video encoder 118 is 
once sent to the buffer 1 14 for multiplexing, and AV multiplexing is carried out by the 
multiplexer 113 and it is sent to the buffer 111 for record/postrecording. By ECC 
encoder 109, an error correcting code is added to the data in the buffer 111 for 
record/postrecording, and it is recorded on the optical disc 106 through the pickup 
107. 

[0023]MPEG-1 Layer-II is used for the coding mode of audio information, and 
MPEG-2 is used for the coding mode of a video data, respectively. 
[0024]Let the optical disc 106 be an optical disc in which record reproduction is 
spirally performed toward inner circumference from a periphery and which can be 
desorbed. 2048 bytes is used as one sector and an ECC block consists of 16 sectors 
for an error correction. When rewriting the data in an ECC block, it is necessary to 
read the whole ECC block in which the data is contained, to perform an error 
correction, and to rewrite the target data, and it necessary to add an error correcting 
code again, to constitute an ECC block, and to record on a recording medium. In order 
that the optical disc 106 may raise recording efficiency, ZCAV (zone constant angular 
velocity) is adopted, and a record section comprises several zones where number of 
rotations differs. 

[0025]A file system is used in order to manage the variety of information on the <file 
system> optical disc 106. In consideration of interoperability with a personal computer 
(PC), UDF (Universal Disk Format) is used for a file system. On a file system, various 
management information and an AV stream are treated as a file. 

[0026]User area is managed by 2048 bytes of logical block (a sector and a one to one 
correspondence). Each file comprises an extent (continuous logical block) of integer 
pieces, and it may distribute per extent and it may be recorded. Free space is 
managed per logical block using Space Bitmap. 

[0027]A QuickTime file format is used as a format for <file format> AV stream 
management. A QuickTime file format is a format for multimedia data management 
which Apple developed, and it is used widely in the world of PC. 

[0028]A QuickTime file format comprises a video data, audio information (these are 
named generically and it is also called media data), etc. and management information. 
Both are doubled and it is called a QuickTime movie (carrying out abbreviated movie) 
here. Both may exist in the same file or may exist in a separate file. 
[0029]When it exists in the same file, composition as shown in drawing 2 (a) is taken. A 
variety of information is stored in a common structure of atom. Management 
information is stored in the structure of Movie atom, and an AV stream is stored in the 
structure of Movie data atom. The table for drawing the relative position of a under 



[ the file of the AV information corresponding to the arbitrary time in media data ], the 
attribution information of media data, the external reference information mentioned 
later, etc. are included in the management information in Movieatom. 
[0030]On the other hand, when management information and media data are stored in 
a separate file, composition as shown in drawing 2 (b) is taken. An AV stream does not 
need to be stored in atom although management information is stored in the structure 
of Movie atom. At this time, it is said that Movie atom is carrying out "external 
reference" of the file which stored the AV stream. 

[0031] External reference can be carried out to two or more AV stream files, as shown 
» n drawing 2 (c), and what is called "non-linear editing" and "non-destroying edit" 
which are shown as edited seemingly are attained according to this structure, without 
moving the AV stream itself physically. 

[0032]Then, the format of the management information of QuickTime is explained 
using drawing 3 thru/or drawing 12 . First, atom which is a common information storing 
format is explained. At the head of atom, Atom size which is the size of the atom, and 
Type which is the type information of the atom certainly exist. Type is distinguished 
by four characters, for example, it is set to 'moov' in Movie atom, and it serves as 
'rndat' in Movie data atom. 

[0033] Each atom can contain another atom. That is, a layered structure is between 
atom(s). The composition of Movie atom is shown in drawing 3 . Movie header atom 
manages the overall attribute of the movie which the Movie atom manages. Track 
atom stores the information about tracks included in the movie, such as video and an 
audio. User data atom is atom which can be defined uniquely. 

[0034]The composition of Track atom is shown in drawing 4 . Track header atom 
manages the overall attribute of the track. Edit atom manages which section of media 
data is reproduced in which timing of a movie. Track reference atom manages a 
relation with another track. Media atom manages data called actual video and audio. 
[0035]The composition of Track header atom is shown in drawing 5 . Here, only a thing 
required for next explanation is explained, flags is a set of the flag which shows an 
attribute. There is a Track enabled flag, as a typical thing, if this flag is 1 , that track will 
be reproduced, and it will not be reproduced if it is 0. layer expresses the spatial 
priority of the track and a picture is displayed for the track where the value of layer 
with plurality is [ the track which displays a picture ] smaller on a front face. 
[0036]The composition of Media atom is shown in drawing 6 . Media header atom 
manages the overall attribute about the media data which the Media atom manages, 
etc. Handler referenceatom stores the information which shows by which decoder 
media data is decoded. Media information atom manages attribution information 
peculiar to media, such as video and an audio. 

[0037]The composition of Media information atom is shown in drawing 7 . Media 
information header atom manages attribution information peculiar to media, such as 



video and an audio. Handler reference atom is as the clause of Media atom having 
explained. Data information atom contains Data reference atom which is atom which 
manages the name of the file containing the media data which the QuickTime movie 
refers to. Sample table atom has managed size, reproducing time, etc. of data. 
[0038]Next, although Sample table atom is explained, the management method of the 
data in QuickTime is explained before that using drawing 8 . In QuickTime, the minimum 
unit (for example, video frame) of data is called a sample. The sample is numbered 
from 1 in order of reproducing time for each track of every (sample number). 
[0039]In the QuickTime format, each reproducing time length and data size of a 
sample are managed. The sample belonging to the same track calls a chunk the field 
continuously arranged in a file at the order of reproducing time. The chunk is also 
numbered from 1 in order of reproducing time. 

[0040]In the QuickTime format, the measurement size which each address and each 
chunk from the file head of a chunk contain is managed. It is possible to search for the 
position of the sample corresponding to arbitrary time based on these information. 
[0041 ]The composition of Sample table atom is shown in drawing 9 . Sample 
description atom manages the index of the chunk of a file etc. with which each data 
format (Data format) and sample of the chunk are stored. Time-to-sample atom 
manages the reproducing time of each sample. 

[0042]Sync sample atom manages the sample in which a decoding start is possible 
among each samples. Sample-to-chunk atom manages the measurement size 
contained in each chunk. Sample size atom manages the size of each sample. Chunk 
offset atom manages the address from the file head of each chunk. 
[0043]Edit atom contains one Edit list atom, as shown in drawing 1 0 . Edit listatom has 
a group (entry) of the value of Track duration for the number specified by Number of 
entries, Media time, and Media rate. On the track, each entry corresponded to the 
section reproduced continuously, and is located in a line in order of the reproducing 
time on the track. 

[0044]The reproducing time on the track of the section when the entry manages 
Track duration, the position on the media data corresponding to the head of the 
section when the entry manages Media time, and Media rate express the reproduction 
speed of the section which the entry manages. When Media time is -1, reproduction of 
the sample in a part for Track duration of the entry and its track is suspended. This 
section is called empty edit. 

[0045]The example of use of Edit list is shown in drawing 1 1 . Here, the contents of 
Edit list atom are contents shown in drawing 1 1 (a), and suppose that the composition 
of the sample was drawing 1 1 (b) further. Here, D(i) and Media time are made into T(i) 
and Media rate is made into R(i) for Track duration of the i-th entry. At this time, 
reproduction of a actual sample is performed in the order shown in drawing 1 1 (c). This 
is explained briefly. 



[0046]First, since 13000 and Media time are [ 20000 and Media rate ] 1 entry #1 in 
Track duration, the section of 13000 reproduces the section of the time 20000-33000 
in a sample from the head of the track. Next, since Track duration is [ 5000 and 
Mediatime ] -1, as for the section of the time 13000-18000 in a track, and nothing, 
entry #2 is reproduced. 

[0047]Finally, since 10000 and Media time are [ 0 and Media rate ] 1, in the section of 
the time 18000-28000 in a track, as for entry #3, Track duration reproduces the 
section of the time 0-10000 in a sample. 

[0048]The composition of User data atom is shown in drawing 12 . Arbitrary number 
storing of the original information which is not defined by QuickTime format can be 
carried out at this atom. One original information is managed by one entry, and one 
entry comprises Size, Type, and User data. Size expresses the size of the entry itself 
and identification information for Type to distinguish original information, respectively 
and User data express actual data. 

[0049]Next, in order to correspond to the power supply cutoff under recording, etc., 
Fragmented Movie which is the concept introduced into the QuickTime file format is 
explained. Fragmented movie is the concept introduced by Motion JPEG2000 which is 
1 application of a QuickTime format, It is possible to manage the information 
equivalent to above-mentioned Sample table atom for every partial AV stream. 
[0050]The entire configuration of the QuickTime file which introduced Fragmented 
movie is shown in drawing 13 . Movie data atom which Movie atom which manages the 
information common to the whole file is arranged, and stores Movie fragment in a head 
after that, Movie fragment atom which manages the address of a sample, size, 
reproducing time which constitute the Movie fragment is arranged by turns. AV 
stream data may exist in another file like the usual QuickTime file. 
[0051 ]By recording in this turn at the time of recording, it is possible to prevent the 
damage caused by powering off at the time of recording to the minimum. Movie 
extends atom for that the QuickTime movie is Fragmented movie to be shown is 
contained in Movie atom. The default value about each track included in the movie is 
stored in Movie extends atom. 

[0052]The management information about Moviefragment which the Movie fragment 
atom manages is contained in Movie fragment atom. There are Movie fragment header 
atom which stores the information about the whole Moviefragment to manage, and 
Track fragment atom which stores the information about each track in Movie fragment 
in management information. 

[0053][0053]. Track fragmen is provided with the following. 

Track fragment heade which stores the information about Movie fragment belonging to 
the track with which it manages atom. 

Track fragment ru which manages the logical continuation field (referred to as Track 
run) which constitutes atom and Movie fragment belonging to the track, respectively. 



Below, each atom is explained in detail. 

[0054]The composition of Movie extends atom is shown in drawing 14 . Movie extends 
atom has a role which shows as mentioned above that the QuickTime movie 
containing this atom is Fragmented movie. 

[0055]The composition of Track extends atom is shown in drawing 15 . Track extends 
atom exists in order to set up the default value of the sample of each track included in 
this QuickTime movie. Refer to track ID of the track defined in Movie atom for track 
ID. The field which starts with default-sample- sets up the default value of track 
fragment managed by this atom. 

[0056]The composition of Movie fragment atom is shown in drawing 16 . The 
management information recorded one by one during recording is this atom. This atom 
contains Movie fragment header atom and Track fragment atom which are atom which 
stores the actual information about Movie fragment which this atom manages as 
above-mentioned. 

[0057]The composition of Movie fragment header atom is shown in drawing 17 . The 
main information stored in this atom is sequence-number, sequence-number 
expresses the turn from the head of Movie fragment which Movie fragment atom in 
which this atom is contained manages. 

[0058]The composition of Track fragment atom is shown in drawing 1 8 . Track 
fragment atom stores Track fragment header atom and Track fragment run atom 
which are the management information about the sample of the specific track included 
in Moviefragment. 

[0059]The composition of Track fragment header atom is shown in drawing 19 . This 
atom stores the default value about the sample of the specific track included in Movie 
fragment, etc. track-ID shows correspondence with track ID of the track defined in 
Movie atom, sample-description-index, The index number of sampledescription table 
which the sample which this atom manages refers to, and the field which starts with 
default-sample are the default values of the sample which this atom manages, 
respectively. 

[0060]The composition of Track fragment run atom is shown in drawing 20 . This atom 
stores the management information of the continuation field which is called Track run 
and which this atom manages, or each sample, sample-count shows the number of the 
sample contained in Track run. data-offset shows the offset value of Track run from 
base-data-offset. The field which starts with sample- stores values, such as 
reproducing time etc. of the sample which this atom manages. However, if the same as 
an above-mentioned default value, it is possible to omit and to reduce data size. 
[0061 ]In order to manage the QuickTime movie contained in a <index file> disk, a 
special QuickTime movie file called AV index file is placed into [ one ] a disk. 
[0062]The thumbnail and the various attributes about files (Still Picture Sub-Division 
currently referred to from the QuickTime movie or the QuickTime movie) in a disk are 



registered into AV index file, link count which shows the number of times to which 
external reference of the file is carried out is in various attributes. 
[0063]It can prevent deleting carelessly the file which can know easily whether there 
is any file which is referring to the file, and is referred to from others by referring to 
link count. 

[0064]One working example of <working-example> this invention is described using 
drawing 21 thru/or drawing 31 . 

[0065]<the form of an AV stream> — the composition of the AV stream in this 
example is first explained using drawing 21 and drawing 22 . An AV stream comprises 
Record Unit (RU) of integer pieces. RU is a unit continuously recorded on a disk. The 
length of RU, RU which constitutes an AV stream is arranged on a disk how. It is set 
up so that ** seamless playback (it can play without a picture and a sound breaking 
off during playback), and real-time postrecording (record an audio, carrying out 
seamless playback of the video for postrecording) may be guaranteed. This setting 
method is mentioned later. 

[0066]A stream is constituted so that RU boundary may be in agreement with an ECC 
block boundary. Arrangement of RU unit can be easily changed on a disk, guaranteeing 
seamless playback with these character of RU, even after recording an AV stream on 
a disk. 

[0067]RU comprises Video Unit (VU) and Post Recording Unit (PRU) of integer pieces. 
VU is an independent refreshable unit and can serve as an entry point in the case of 
reproduction from that. PRU is a field for recording the data which carries out 
synchronous reproduction to VU contained in the same RU. 

[0068]VU composition is shown in drawing 22 . VU comprises GOP (group OBU 
picture) of the integer pieces which stored the video data for about 1 second, and 
AAU (audio access unit) of the integer pieces which stored the main audio information 
reproduced at the same time as them. 

[0069]GOP is a unit of the graphical data compression in MPEG-2 video standard, and 
comprises two or more video frames (typically about 15 frames). AAU is a unit of the 
speech compression in an MPEG-1 Layer-II standard, and is constituted by the 
sound-wave-forms sample point of 1 152 points. When a sampling frequency is 48 kHz, 
the reproducing time per AAU will be 0.024 second. In VU, in order to make small delay 
which is needed for AV synchronous reproduction, it arranges in order of AAUGOP. 
[0070]In order to enable independent reproduction per VU, Sequence Header (SH) is 
placed at the head of the video data in VU, and Sequence End Code (SEC) is placed at 
an end. The reproducing time of VU is defined as having applied the video frame cycle 
to the number of video frames contained in VU. The end of VU is filled up with 0 in 
order to double the always end of RU with an ECC block boundary, when it constitutes 
RU combining several ready VU. 

[0071 ]The area size of PRU should apply the maximum bit rate of the audio to the 



reproducing time of RU here. 

[0072]<AV stream management method> The composition of the management 
information of the above-mentioned AV stream is explained. An AV stream is 
managed with the movie file 2401 and the management information backup file 2402 
equivalent to backup of the management information of the movie file 2401, as shown 
in drawing 23 . 

[0073]The movie file 2401 comprises an AV stream stored in Movie data atom, and 
Movie atom which manages the address of a sample, size, reproducing time which 
constitute an AV stream. An AV stream comprises an RU as mentioned above, and 
each RU is recorded as certainly being continuously arranged on a disk. 
[0074]On the other hand, the management information backup file 2402 comprises 
Movie fragment atom which manages each RU in the movie file 2401. On a disk, these 
two files are multiplexed per RU, as shown in drawing 23 . The Reason for taking such 
composition is explained below. 

[0075]When composition like drawing 13 is taken, although it is convenient in an 
optical disc at the time of recording, at the time of playback, it is inconvenient. 
Because, the management information of the time to being recordable on Movie 
fragment atom, without seeking at the time of recording at the time of playback. It is 
because it is necessary to read Movie fragment atom#1 first so in order to reproduce 
Movie data atom#1, and it must be made to go back and forth between a pickup and 
the efficiency of reading worsens. 

[0076]By taking composition as shown in drawing 23 at this time, while the backup at 
the time of breakage of the power off under recording or Movie atom of the movie file 
2401 is attained, Reading of the efficient management information at the time of 
reproduction becomes possible like the case where Movie fragment atom is not used. 
[0077]in addition — although the two above-mentioned files are multiplexed and 
recorded on a disk, it is not necessary to record the whole continuously on a disk — 
every — Record Unit and last Movie fragment should just be recorded continuously. 
That is, except the discontinuity possible point shown in drawing 24 , it records 
continuously on a disk. The Reason for performing such continuous recording is 
because renewal of Movie fragment which is needed with postrecording at the time of 
postrecording just before recording on PRU is enabled without adding seeking. 
[0078]Although drawing 23 is indicated that Movie fragment atom and RU have 
touched, Actually, between Movie fragment atom and RU, Free space atom is inserted 
as padding so that the number of bytes from the head of Movie fragment atom to just 
before RU may become an integral multiple of 1ECC block size. Free spaceatom is 
atom specified in the QuickTime file format, and it is used for reservation of a field. 
[0079]Next, the composition of the management information of the movie file 2401 is 
explained. The management information of the movie file 2401 comprises a 
postrecording audio track for managing the video track for video datas, the main audio 



track for main audios, the postrecording field track for postrecording field 
management, and the actually postrecorded data. 

[0080]A video track manages the lump of the video in one sample and VU for the 
video data from Sequence header to Sequence end code as one chunk. A main audio 
track manages the lump of the audio in one sample and VU for AAU as one chunk. A 
postrecording field track manages AAU as what recorded audio information on PRU by 
the predetermined bit rate, and manages one sample and PRU as one chunk. 
[0081] However, it is for telling where of which timing this track records audio 
information, and flag of Track header atom is set up improper [ reproduction ] not 
reproduce accidentally. A postrecording audio track manages one sample and the 
continuous recording data in PRU for 1 AAU as one chunk about the audio information 
actually recorded on PRU. 

[0082]Next, the composition of the management information of the management 
information backup file 2402 is explained. Like the movie file 2401, a video track, a 
main audio track, It constitutes from a postrecording field track and a postrecording 
audio track, and one sample and the video data from Sequence header to Sequence 
end code are managed for AAU as one sample. 

[0083]The management method of PRU in a backup management information file is 
explained taking the case of RU of composition of being shown in drawing 25 . Here, RU 
presupposes that it is in L byte's position from the head of a movie file. PRU 
comprises ten AAU(s) and four AAU(s) make finishing [ postrecording ] 
un-postrecording and six AAU(s) of the second half from a head. And suppose again 
that each AAU is reproducing time 0.024 second, and size is 768 bytes. 
[0084]At this time, as shown in drawing 26 , default-sample-size of the postrecording 
field track in Movie extends atom and a postrecording audio track is 768, and 
default-sample-duration is 2160 (Timescale which is the fineness for 1 second.). It 
becomes a case where it is referred to as 90000. 

[0085]The contents of the postrecording field track in Movie fragment atom which 
manages this Movie fragment, and the postrecording audio track become as they are 
shown in drawing 27 . First, sample-count is set to ten in order to manage all the 
samples in PRU about a postrecording field track. 

[0086]Next, in order to manage only a postrecorded sample about a postrecording 
audio track, sample-count is set to six and data-offset serves as a number of bytes 
from the head of PRU to a postrecorded head sample. When postrecording, these 
values of a postrecording audio track will be rewritten. 

[0087]<Record Unit reproducing time deciding method> The deciding method of RU 
reproducing time in the stream corresponding to postrecording is explained first. The 
postrecording algorithm (reference postrecording algorithm) which serves as a device 
(reference device model) used as a standard and a standard in this deciding method 
for the compatibility reservation between apparatus is assumed, Next, RU reproducing 



time is decided so that seamless reproduction may not fail, when it postrecords using 
them. 

[0088]Then, a reference device model is first explained using drawing 28 . A reference 
device model, One pickup, the ECC encoder decoder 501 connected with it, the track 
buffer 502, the demultiplexer 503, the buffer 504 for postrecording, the audio encoder 
509, the video buffer 505, the audio buffer 506, the video decoder 507, It comprises 
the audio decoder 508. 

[0089]In this model, since a pickup is one piece, time sharing performs recording on 
the disk of read-out from the disk of the data for playback, and the data for 
postrecording. When reading the data for playback from a disk, it reads including PRU 
and last Movie fragment atom. Read Movie fragment atom and the ECC block (PRU 
block) containing PRU are sent to the buffer 504 for postrecording from the track 
buffer 502. 

[0090]The audio encoder 509 is outputted to the buffer 504 for postrecording an AAU 
cycle. With this output, the corresponding PRU block in the buffer 504 for 
postrecording is overwritten. Record of postrecording data is performed by recording 
a PRU block on a predetermined ECC block. 

[0091]Assuming sending Movie fragment atom and a PRU block to the buffer 504 for 
postrecording from the track buffer 502 in this model, It is for [ of the ECC block 
accompanying rewriting of Movie fragment atom and PRU ] omitting read-out again. 
[0092]The seamless reproduction in this model shall be guaranteed if at least 
one-piece VU exists on the track buffer 502 at the time of the decoding start of VU. 
Output speed of data is set to Rs from ECC decoders 501. The maximum term by 
access which is read and record stops is set to Ta. 

[0093]Seek time, latency speed, and time until the data first read from the disk after 
access is outputted from ECC are contained in these periods. In this example, it may 
be Rs=20Mbps and Ta= 1 second. 

[0094]The reference postrecording algorithm in this example is explained using 
drawing 29 . The numbers from (1) to (8) in drawing 29 are equivalent to the numbers 
from (1) to (8) under following explanation. The outline of an algorithm is as follows. 
[0095](D Read the data for reproduction. (2) Perform access to Movie fragment 
atom#N-1 at the same time encoding of the audio information corresponding to 
PRU#N which is Nth PRU is completed. (3) Record the PRU block corresponding to 
Movie fragment atom#N-1 and PRU#N on a disk. (4) Return to the original reading 
position. (5) Read the data for reproduction. Although the jump of division occurs 
ranging over RU boundary in the case of read-out, read-out is continued as it is. 
[0096](6) Perform access to Movie fragment atom#N at the same time encoding of 
the audio information corresponding to PRU#N+1 which is the N+1st PRU(s) is 
completed. (7) Record the PRU block corresponding to Moviefragmentatom#N and 
PRU#N+1 on a disk. (8) Return to the original reading position. The above operation is 



repeated. 

[0097]In said reference device model, if the following conditions are fulfilled when it 
postrecords using said reference postrecording algorithm, it can guarantee that there 
is no underflow of the track buffer 502. 

[0098]When maximum recording time of PRU in Tr(i) and RU#i is made into Tw(i) for 
the maximum reading time which includes T(i) and a division jump for the maximum 
reproducing time about RU#i in which the condition is arbitrary RUs in an AV stream, 
Te(i)>=Tr(i)+Tw(i) ... It is that <formula 1> is materialized. 

[0099]Because, [0100] in arbitrary n in which this formula is a sufficient condition of 
seamless reproduction 
[Mathematical formula 1] 

^Te(i)±^(r r (i) + T w {i» • • 2> 

[0 1 0 1 ] It is because it is a ******** sufficient condition. 

[0102]Since recording on the disk of postrecording data is performed synchronizing 
with the completion of PRU encoding, the data in the buffer 504 for postrecording 
does not accumulate, and there is also no overflow of the buffer 504 for postrecording. 
[0103]When Tr(i) in <the formula 1> sets Ra, Rp, Rv, and ECC block size to Ly for the 
maximum bit rate of the main audio in an AV stream, a subaudio, and video, 
respectively, Tr(i)=Te(i)x(Rv+Ra+Rp)/Rs+Ta+Ly/Rs ... It is set to <formula 3>. 
[0104]The 1st clause of the right-hand side expresses the reading time of RU#i. The 
2nd clause of the right-hand side expresses the maximum access time by the division 
jump generated immediately after RU#i read-out. The 3rd clause of the right-hand 
side expresses Movie fragment atom reading time. 

[01 05] Although the size of Movie fragment atom is in RU reproducing time and 
proportionality, In about 10 seconds corresponding to the power off at the time of 
recording, in order that the size might not exceed 1 ECC block, reading time of Movie 
fragment atom was made into 1 ECC-block reading time. 
[0106]Tw(i) is Tw(i)=2 Ta+Te(i)xRp/Rs+Ly/Rs+Ly/Rs... It is <formula 4>. 
[0107]Here, the 1st clause of the right-hand side shows the both-way access time to 
RU. Using maximum-access-time Ta for the access time of a round trip of PRU is 
based on the following Reasons. 

[01 08]It depends on the time delay by the buffer for reproduction at that time for the 
distance of the track read now and the track with which PRU which should be 
recorded exists. However, a time delay changes with buffer size for reproduction, and 
even if it is the same buffer size, also when read-out stops temporarily by a shock 
immediately before, they differ. 

[0109]That is, the distance to access is unfixed, therefore it is necessary to estimate 
it with the worst value. The 2nd clause of the right-hand side expresses the sum total 



of the time for recording PRU contained in RU#i on a disk. The 3rd clause of the 
right-hand side expresses the maximum of the record time other than the 
postrecording data in the ECC block in which PRU both ends are included. Since not 
the both ends of PRU are necessarily in agreement with an ECC block boundary, the 
Reason which needs such a clause is for recording mostly by a maximum of 1 ECC 
block from the size of PRU at the time of PRU record. The 4th clause of the 
right-hand side expresses the time which record of Movie fragment atom takes. 
[01 10]When <the formula 3> and the <formula 4> are substituted for <the formula 1> 
and it solves by Te(i) at this time, it is condition Te(i)>=(3 
TaxRs+3Ly)/(Rs-Rv-Ra-2Rp) of Te(i) which can guarantee real-time postrecording... 
<Formula 5> is obtained. 

[0111]That is, RU reproducing time lower limit Temin in which a postrecording 
guarantee is possible is Temin=(3 TaxRs+3Ly)/(Rs-Rv-Ra-2Rp)... It is set to <formula 
6>. 

[01 1 2]At this time, the upper limit Temax of RU reproducing time is set up as follows. 
Temax=Temin+Tvmax ... <formula 7> — here, Tvmax is the maximum reproducing time 
of VU. Setting up upper limit is based on the following Reason. At the time of 
postrecording, the periods from (2) to (8) of drawing 29 become long as Te becomes 
large. Since read-out from the disk of the data for playback cannot be performed, in 
order to continue playback, according to the increase in Te, it is necessary to 
increase the size of the track buffer 502 in the meantime. 

[0113]Upper limit is set up in order to enable the estimate of the size of the track 
buffer 502 which is needed at this time. When the margin for the maximum reproducing 
time of VU is between a lower limit and upper limit, it is possible to constitute RU from 
combination of arbitrary reproducing time. 

[01 14]Although the maximum reproducing time is set up here according to the bit rate 
of an AV stream, based on the greatest possible bit rate, it is not concerned with the 
bit rate of an AV stream, but is good also as fixed. 

[01 15]Processing when recording is directed from a <processing at time of record> 
user is explained with drawing 30 . The AV streams recorded at this time are bit rate 
Rv=5Mbps of video, bit rate Ra=256k bps of a main audio, and bit rate Rp=256k bps of 
a postrecording audio, and are taken as the stream corresponding to fixed 
postrecording for VU reproducing time Tv= about 0.5 second. The management 
information of a file system shall already be read on RAM. 

[0116]First, it opts for the composition of a stream, or the composition of a 
continuation field (Step 701). When 1 VU is constituted from 15 1GOP, Rv=5Mbps, 
Ra=256k bps, Rp=256k bps, and Tvmax= about 0.5 second are substituted for <the 
formula 6 <formula 7» for Rs=20Mbps, and Ta= 1 second, and less than the more 
than range 4.4 second 4.9 second of Te(i) is obtained. 

[0117]It is Te(i)=4.5 to fulfill this condition in Tvmax= about 0.5 second. It becomes 



the time of a second and PRU will be inserted for every nine VU. In MPEG-1 audio 
layeMI, at the time of bit rate 256k bps, the reproducing time Taf of AAU will be 0.024 
second, size is set to 768 bytes, and the area size of PRU at this time is set to 1 44384 
bytes. In a continuation field, one PRU, nine VU, and one Movie fragment atom are 
made to be contained. 

[01 1 8]First, continuously recordable free space is looked for for nine VU and one PRU. 
The Reason for not taking Movie fragment atom into consideration is because it is not 
necessary to record only top RU continuously with Movie fragment atom. Specifically, 
9xTvmaxx(Ra+Rv)+9xTavxRa, i.e., the continuous free space of 24.8 or more Mbit, is 
looked for with reference to Space Bitmap on RAM 102. If it does not exist, a user is 
told about the ability to stop recording and not record it (Step 702). 
[0119]The audio encoder 117 and the video encoder 118 are started, respectively 
(Step 703). And it confirms whether the above data is stored in the buffer for record 
by 1 ECC block (32 KB) (Step 704), and while being accumulated, Step 708 is repeated 
from Step 705. 

[01 20]lf accumulated, the empty situations of the ECC block on the disk recorded on 
the next will be investigated with reference to Space Bitmap on RAM (Step 705). If an 
opening becomes, the continuous free space which can record nine VU, PRU, and one 
Movie fragment atom will be looked for (Step 707), and a pickup will be moved to the 
head of the free space (Step 708). 

[01 21] And the data for 1 ECC block in the buffer 111 for record is recorded on a disk 
(Step 706). If data is not stored in the buffer 1 1 1 for record, it confirms whether the 
end of record is directed (Step 709), and Step 704 will be performed if it is not the end 
of record. 

[0122]The following steps are performed when the end of record is directed. First, 
about the data which is less than 32 KB in the buffer for record, dummy data is added 
to an end and it is made 32 KB (Step 710). Next, the data is recorded on a disk (Step 
711 - Step 714). The QuickTime management information and file system 
management information on RAMI 02 are recorded on the optical disc 106 (Step 715 - 
Step 716). 

[0123]Operation of the audio encoder 117 and the video encoder 118 which are 
parallel with the above processing, or the multiplexer 113 is explained. Each encoder 
sends an encoding result to the multiplexer 1 13, and a multiplexer stores them in the 
buffer 1 14 for multiplexing. 

[01 24]If the data for 1 VU, i.e., 1GOP, and AAU reproduced synchronizing with it are 
accumulated in the buffer 1 1 4 for multiplexing, the multiplexer 1 1 3 will send 1 -VU data 
to the buffer 111 for record. If that VU is the 9xi~th VU (i is zero or more integers) at 
this time, PRU with above-mentioned size will be previously sent to the buffer 111 for 
record. 

[0125]Reporting that the data for 1 VU has been encoded to the host CPU 101, the 



host CPU 101 updates the QuickTime management information on RAM 102 based on 
the number and size of GOP or AAU which constitute VU. 

Processing when postrecording is directed from a <processing at time of 
postrecording> user is explained with drawing 31 . Here, the QuickTime management 
information about the AV stream which is the target of postrecording shall already be 
read into RAM 102. 

[0126]First, the data for playback is read from the head of VU on a disk including a 
postrecording starting position (Step 802). At this time, Step 802 is repeated until it 
reads the data for sufficient reproducing time (Step 803). That it is enough here 
means only the data volume in which reproduction does not break off, even when the 
interruption period of the data read for reproduction is the maximum. 
[0127]When PRU is read, the ECC block containing Movie fragment atom and PRU is 
sent to the buffer 111 for postrecording. In order to manage PRU in the buffer 111 for 
postrecording at this time, it holds to RAM 102 by using the group of the reproduction 
time of onset (relative time from the head of an AV stream) of each PRU in the buffer 
111 for postrecording, and the address in the inside of the buffer 111 for 
postrecording as a table. 

[01 28]Next, the video decoder 1 1 6, the audio decoder 1 1 5, and the audio encoder 1 1 7 
are started (Step 804). The audio encoder 1 17 encodes the sampled voice waveform 
to AAU, and sends it to the multiplexer 1 13 with the cycle of AAU. In that case, the 
relative time from the head of an AV stream is added about each AAU. 
[0129]The multiplexer 113 stores AAU in PRU in the buffer 111 for postrecording 
based on the time added to AAU. The contents of the postrecording audio track in 
Movie fragment atom read at Step 802 are updated, and it stores in the buffer 1 1 1 for 
postrecording. If it finishes storing AAU in PRU of the last in RU to the last, the end of 
encoding of RU will be notified to the host CPU 101. 

[0130]Next, it is confirmed whether the end of postrecording is directed from the user 
(Step 805). The data for reproduction is read like Step 802 until encoding of PRU is 
completed, if not directed (Step 809). 

[0131]When the end of RU encoding is notified from a multiplexer part (Step 806), 
From the playback time of onset of PRU contained in the RU currently held on the 
table on RAMI 02, it asks for the address on the optical disc 106 which should record 
the PRU, i.e., the address with which the PRU was recorded from the first, using 
QuickTime management information. 

[0132]Except [ record / of RU which started postrecording / PRU ] the time, it asks 
for the address of last Movie fragment atom by lengthening for 1ECC from the 
address of calculated PRU. The pickup 107 is moved to the address (Step 807), and 
the ECC block containing Movie fragment atom and PRU is recorded on the optical 
disc 107 (Step 808). 

[01 33]If the end of postrecording is directed, it will wait for the completion of encoding 



of PRU under present encoding (Step 810), A pickup is moved in quest of the 
recording address of Movie fragment atom in front of the PRU (Step 81 1), and Movie 
fragment atom and PRU are recorded (Step 812). Finally QuickTime management 
information is recorded on a disk (Step 813). 

[0134]In this example, although the postrecorded data in PRU is managed by Movie 
fragment atom, carrying out by Movie atom#2 of the backup management information 
file 2402 is also considered. That is, in the backup management information file 2402, 
only a postrecording audio track will be managed by usual Sample table atom. 
[0135]Also in this composition, the same contents as the management information of 
the postrecorded data of the movie file 2401, Since it exists in the backup 
management information file 2402, also when the movie file 2401 is damaged, it is 
possible to get to know whether it is finishing [ postrecording of which field ] by 
referring to the backup management information file 2402. 

[0136]Since the management information of postrecorded data collects and exists in 
Movie atom of the backup management information file 2402, the renewal of 
management information is possible in a short time. However, in this composition, 
since the management information of the postrecorded data in PRU and PRU will exist 
in the position which separated on the disk, it becomes difficult to update 
management information at the time of postrecording, and it cannot respond to 
powering off at the time of postrecording like this example. 

[0137]However, there are the following merits compared with this example. That is, it 
becomes possible by taking such composition to set up independently the insertion 
interval of Movie fragment atom at the time of postrecording, and the insertion 
interval of PRU. For example, it becomes possible to make powerful user-datum 
protection to powering off at the time of first time video record by inserting Movie 
fragment atom at an interval shorter than the insertion interval of PRU. 
[0138]In order to fix fragmentation, when relocating data on a disk is taken into 
consideration, Although it is necessary to maintain that Record Unit in the movie file 
2401 and Movie fragment atom of the backup management information file 2402 are 
continuation on a disk in this example, In such composition, the movie file 2401 should 
care only about what is continuously recorded per Record Unit, and does not need to 
care about the backup management information file 2402. 
[0139] 

[Effect of the Invention]As explained above, according to this invention, it becomes 
easy by arranging the field for postrecording, and backup management information 
continuously on a disk to update backup management information at the time of 
postrecording. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline composition in the embodiment of 
this invention. 

[Drawing 2] It is an explanatory view showing the relation of the management 
information and the AV stream in a QuickTime file format. 

[Drawing 3] It is an explanatory view showing the outline of Movie atom in a QuickTime 
file format. 

[Drawing 4] It is an explanatory view showing the outline of Track atom in a QuickTime 
file format. 

[Drawing 5] It is an explanatory view showing the composition of Track header atom in 
a QuickTime file format. 

[Drawing 6] It is an explanatory view showing the composition of Media atom in a 
QuickTime file format. 

[Drawing 7] It is an explanatory view showing the composition of Media information 
atom in a QuickTime file format. 

[Drawing 8] It is an explanatory view showing the example of the data management by 
Sample table atom. 

[Drawing 9] It is an explanatory view showing the composition of Sample table atom in 
a QuickTime file format. 

[Drawing 10] It is an explanatory view showing the composition of Edit atom in a 
QuickTime file format. 

[Drawing 1 1] lt is an explanatory view showing the example of the reproduction range 
specification by Edit atom. 

[Drawing 1 2] It is an explanatory view showing the composition of User data atom in a 
QuickTime file format. 

[Drawing 13] It is an explanatory view showing the entire configuration of Fragmented 
movie in a QuickTime file format. 

[Drawing 1 4] It is an explanatory view showing the composition of Movie extends atom 
in a QuickTime file format. 

[Drawing 15] It is an explanatory view showing the composition of Track extends atom 
in a QuickTime file format. 

[Drawing 16] It is an explanatory view showing the composition of Movie fragment 
atom in a QuickTime file format. 

[Drawing 17] It is an explanatory view showing the composition of Movie fragment 
header atom in a QuickTime file format. 

[Drawing 1 8] It is an explanatory view showing the composition of Track fragment atom 
in a QuickTime file format. 

[Drawing 19] It is an explanatory view showing the composition of Track fragment 



header atom in a QuickTime file format. 

[Drawing 20] It is an explanatory view showing the composition of Track fragment run 
atom in a QuickTime file format. 

[Drawing 21] It is an explanatory view showing the composition of the stream 
corresponding to postrecording in one working example of this invention. 
[Drawing 22] It is an explanatory view showing the structure of VU in one working 
example of this invention. 

[Drawing 23] It is an explanatory view showing the relation between the movie file in 
one working example of this invention, and backup management information. 
[Drawing 24] It is an explanatory view showing the continuous recording restrictions in 
one working example of this invention. 

[Drawing 25] It is an explanatory view showing the management method of the 
postrecording field using the backup management information in one working example 
of this invention. 

[Drawing 26] It is an explanatory view showing the example of Movie data of the 

backup management information in one working example of this invention. 

[Drawing 27] It is an explanatory view showing the example of Movie fragment of the 

backup management information in one working example of this invention. 

[Drawing 28] It is an explanatory view showing the reference device model in one 

working example of this invention. 

[Drawing 29] It is an explanatory view showing the reference postrecording algorithm 
in one working example of this invention. 

[Drawing 30] It is a flow chart which shows the recording operation in one working 
example of this invention. 

[Drawing 31] It is a flow chart which shows the postrecording operation in one working 
example of this invention. 

[Drawing 32] It is an explanatory view showing arrangement with the management 
information and the AV stream in conventional technology. 

[Drawing 33] It is an explanatory view showing the AV stream corresponding to 
postrecording in conventional technology. 
[Explanations of letters or numerals] 

100 Bus 

101 Host CPU 

102 RAM 

103 ROM 

104 User interface 

105 System clock 

106 Optical disc 

107 Pickup 

108 ECC decoders 



109 ECC encoder 

1 10 The buffer for reproduction 

1 1 1 The buffer for record/postrecording 

1 12 Demultiplexer 

113 Multiplexer 

1 14 The buffer for multiplexing 

1 15 Audio decoder 

1 16 Video decoder 

117 Audio encoder 

1 18 Video encoder 



(19) B*B#Mp/f (JP) 02) & ^ 45 §f ^ ^ (A) (ll)ttftttM&N** 

#^2003-22621 
(P2003-22621A) 

(43)^WH ¥^15^ 1 £24B(2003.1.24) 



(51) IntCl. 7 
G 1 1 B 20/12 

20/10 
27/00 
H 0 4 N 5/92 



10 3 



F I 



G 1 1 B 20/12 5 C 0 5 3 

103 5D044 

20/10 G 5 D 1 1 0 

27/00 A 
H0 4N 5/92 H 

»m* s ol (£24jo 



(21)tf«## 


#IH2001 - 207244C P2001 -207244) 


(71)H«A 


000005049 










(22)ffiIRB 


^13^5 7H9H (2001. 7. 9) 




AEJ»AKifrWf&lfEftmirr22#22^ 






(72)58W# 


*LU 








*Rj&*RrlJpsM»irKgJfc«T22#22# -> 
























AE^AE*|SiJf&»Kfi»tr22#22^ 














(74)«S!A 


100102277 



















(54) \sm<o%m r-ftmifm. ^-f&g.ji&Rzs^o&m 

(57) [gift] 

mam i of-*i:^LTS£jn«f 2©f-*i 

^rtSW-T^S 1 <D=L—y h (Record Unit) t. HUlB^ 
1 ©n^-y h^S-r^glllffS (Movie fragment ato 



3 

ti- 



ll 



I 

1! 

I 
11 

I 

II 

u 
II 



I 

! ! 

£> 1 



(2) 



If H 2003-2262 1 



im&mn m^n^jzfrhte&m 1 cD?-$t, 

MlEHI 1 <D-T-9 tmmLz^^n^m2(D-r : -^ t 
««it5SlOi-'yhfc, MfEffI 1 ©n--y h*W 

miehi i con.-y y ttttzwmmmtzmmmmw-t 

t?3fi«»c B2B~3~ S c i: "T 3 x- * BKiS. 

ttfeM-f&Wi l hi:, SufEffS l of-^^il 

tssiofiitsfc, BffE^2<Df ? -^*gii-rs^ 

fijfE!fI2©Saifffii:i?i!fEfff 1 ©fit $Bfc*|ij|2ia» 
«i*±T*«-«LTE«-r*i:i:fcfc, 1 «Lk©iKilElg 

C i: *fir« tt2>f-^ 8EISWS o 

MIES 1 Of-?i:^LtS4Sn5^2(?)f-^i: 
Sfi«t5SlW-7ht, SuSES 1 <D=L- >y httW 

CMsR^S 4 ] HSH£iXt±^frP>&£fg l (Or— ft* 
^tStt-rsag l ©n--y hi:, suism l Of-^*fI 

8E»ag<*tc*t U MISS 2 flD-r- * i: tuIEfg 2 Oflffi 
ffJSEfH 2 <DWffl*$8*iI8£ LTftMSCfc %!Rr« i: 

HijiES i <D^'—ftmmLT&^ztiz>m2(D7 i ~ft 

*feWi-?Z>m 1 hi:, HijISIg 1 h^g 

wiB«aiWH*ajE8Baaii*±i?iKiCjB i ©^.--y h© 
■r-^isaatiio 

SijlES l of-^i:^LTS4?n^2©f-^fc 
SB l (D=l-^ Yt, hOsES 1 ©ir-*£ga 

HulES2t0gfl1ffgi:HGlElf 1 ©gat8£gi:£:itu8E8Eli 



&{*±T»8SLTfBB-rSi:i:>Uc, 1 ffltiUKOWESB 

So 

Huism i cD^-$tmmLTn£.-znz,%i2<D7 i -ft 
ttteWi-rzm i oa- -v h t. mam 1 03-7 h*e 
a-ratBBitWfctf* 3fi^tKS^tiTiEa^nfc!E« 

«#U:*ru fu8E!?!2©^-?i;iiij8Eeaif$Bi:*«f? 

^m:mx it c t zmk t-r^-f ^igi„ 

mlfEIg 1 <D7 t -f£fflmLXW£.iZti&3i2<D7 f -f£ 
Srt&tt-rSfg 1 ©a; y h fc, hC12S 1 ©f-^^fl 

■rssiosamffii^iBS^n, £e>ic, buses 2© 

8S8«(* t ft L, BUSES 2<Df-?t itMEfg 2 Ofift 
[0 0 0 1 ] 

T, WH*-r— ^-x'-^^SEa • ^S-T-Sx-^IE 
[0 0 0 2] 

[fiE*©&ffi] -rV X * ^ -r 7 Z ffl 1/ ^fc Vf -r * © 

2r3tf--T3£i:&< l ^©xVX^TgaiffB©* 

C i: 4 < , »J» L fc»«D#» L # * fc*^ If 
7 s ^rlEa-r 5 Ht^HIl-r S C i: T # £ „ 
[0 0 0 3] J r4XZ*T'f7*:m^rc\!: j r*mm3kM 

ic*jv>T(i, aB^iceaiffa^«^ic*i:i6TfEa-r 

[0 0 0 4] £<DR3iSl£jtiJ&f 3fci6, flWJ^tfMotion J 
PEG 2000Ti±, Fragmented movie t^^oWll&tf&XZtl 
Tl/^5o cLt'lt Fragmented movielcOl^T^ ©UBS 
^ri^a^-rSo Fragmented movie^^tJMotion JPEG 2000 
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[0005] ftMKznyr'i ;i/±f*ic«a-rsut$fi£ 

SMovie atom^gEB^fU ^©fttC, g|5#AVX h 
U— Af- £ (Movie fragment ^te^f 3Movi 
e data atomi:. -?- ©Movie fragment ^rWilT^ Movie f 
ragment atomilftSjSStCiESf ^tl&c 
[0 0 0 6] @jB^ftc(±Ll(DlllST*l2^^T^:oTV>< 

HEMLfcMovie fragment atomic ^tltfgg-f 3 Movie 
f ragmen t S T fi - Y X ^ t a o T 45 *) » ft T? H S 

[0 0 0 7] 

[0 0 0 8] T^l^n Lfc-r— ^fcKILTtn.— tfCDjJ 
tttfl$n?i„ LfrL&A^ iijzEOMotion JPEG200 

[0009] ±iasiiifc«*T**nfct<o 

[0 0 10] 

{$X&s^;fr£££3§ 1 Of-^i:, tutBH 1 Or- £ 
i:i)BLtK^n^$2©T-^i:^»%^ l © 

IBeSifiWcieS-ra-r-^aaS^jSTfeoT, SijfE 
m 1 ©^l- >v h fcffiKesiSfH£*ffiEEg«E<*±-Pitt 

[0 0 l l] *S|com2cDfg0^t±, W«Xt±*^6^6* 
«SlOf-?t, MIES l COT-* Hmffll,T¥i£.-$ 

m i (of— $ *mm-? 1 ©eatsfBi:, sijiE^2co 
7-$ttwm?z>m2<D i gmm$&£%:. tmmmctm 

lESff l ©«H«*fc*MEE«*f*±T$HiLTEH-r 

[0012] *m<Dm3(DKffli^ wmxitmjzfrz* 
b*wmtz i gmmm£t>\ i&mcmmz 
e% 2 o-r- * t mmmm mt zmmmcmz&z. s 



[0 0 13] *i©$4^a, ?fc«X«^^*^«: 

H%m2(D^-5t ttt&Wi-tZm I (D3--y h t, MiE 
fg l ©f-^?:Ilt^l l <DSaif$fii:*t|E^^n, 
J5t, iflES 2 OgillSffi^ 1 fflJW±5i^jfifl5tlE 
{■£nTE©£ftfcK8«f*fc;ttU WIE^2£D-r f -^ 
ttuIEJg 2 ©SS1ft*Hfc*##»*S7 r -*gM:£iiT 
$>oT, HUIES2 0gJi«fg^JS^!LT»^^x.?>C t 

[0 0 14] *iKDfS 5 <D5£Wl±. WtfRXti^p^&fc 
SSlCf-i't, MIES 1 ©x-*£|H|»§LT?i££ 

|g i con - -v h%Wa-r*«aW?Bi:*, lB@«{*tciE 

[0 0 15] #(B<0S 6 ©«fEH\ KifcXtte^64 
5SlOr-?i:, MfEfg 1 «f-^t|B|MLTS£J 
tiZmztD^r—f £%feM-f&m l (D?t.— v b £. tuIE 

at i of-if4fit5i i (ommmnt. mm,2<D 
T-zz'gmtzm 2 ©waits t*, mmmmctm 

s 1 4: tt, i fflw±©MSE^ 2 (DmmmmzM^icm 

[0 0 16] 2|si<D«7 05Sia, WMftXti^Sfc^fc 
Sfgl Ox-**:, BdESiOf-?tH»lLT«S? 
nsH2£0-r , -^t^rtS*rt-rsm l bt. itusE 

tg i ©a- «y h*ea-r*ea«$B4:*<, ifi&KE«s 

z. t £?&. 
[0017] :*«©3i8©f€smi, 

S 1 ff)f-^?rflt55g 1 ©ga«?8i:A<ES*ti, 
? HijgE^ 2 Oflf $8*"! 1 fiKlI^CfiftciE 

[0 0 18] 

[0 0 19] <2/^-rA«j3t>BI 1 (±*HfiS0SltCt5V^ 

^O*«0T*a5So ^©^Bt±, 121 llc^-r±-5(c, ^ 
7.100, *X KPUlOh RAM102, R0M103. n-+f-Y>^ 
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7i- X104, ^/XrA^D7 ^105, Tt-xV X ^ 106, 
t?7* 7*7X107, ECC-rn — Xl08, ECCX>n — XlO 

^v^xu^-y-i^, v^xi^^m, ^aftffl/^ 

777114, *— -rV^-^rr— ^115. tf^^rr— 

6, -r^^x^n— Xll7, tfT^xyn— Xll8, 

[0 0 2 0] *X KPUlOlte, 100*51 CT-rv;l/ 
^Xl^+Ml2, v;l^XU^113, lf7^T7XlO 

7, SfcH^LTl/^av^ rV^-xrJ— ^115, If 
f*f3- X116, r^xvn— X117, tf-r^x 
yrr— Xll8^<oafl£:tT 5o 

[0 0 2 1] S£BS&C. ^VX^106>^?> If 7^7*7 

x^^ffiCT^a^nfc-x— ecc-t^- xios 

StiSo ^7;L/^XU^+Ml2J£:*— ^*^n— Xll 

5, ^^^^^-^ll6^^^T ! -^^M^i^*^c^^^^/^, w 

[0 0 2 2] —7?. iBSWft, *— -r-r^xvn— Xll 
7^lf^x>ri-^ll8^ioTm$S^{t^n/cT ? ~ 

^+Ml3tCctoTAV^S{b^n, IB^/T7Urfffl/^y7 

TMiiicinsnSo iati/7 7 7unffi^^ 7tiii^^^ 

- £ te, ECCx>n-^i09tc iot^D ITiE^^f^P 
Sn, e7^7 7 7 7 P 107*}li:T> I dT : VX^106^lB^^ 

[0 0 2 3] ^-r^-r— ^cOfiF^fb^SfctiMPEG-l 
Layer-II£\ If t^-t— *<DWF#<b75"^fc{±MPEG-2* 

[0 0 2 4] )t-rVX£l06H\ ^H*^rtHfcfRl^o 

TattttfciESW^fTtonaiiw^ffift^Y x^ <t 

t5o 2048byte^l-tr^£ £ U ^ 0ITIEOfc«>16-i? ^ 
£ TECCX n 7 * 5 o ECCXo 7 * - * * 

Si A, Stf«?)inE?SF^*^ftlL, ECCXny***« 

lt, %mmmctm?z>&w&$>z>o )tfvx 
*io6&±. e»8W*±tf«fc«>zcAv (y-yftM- 

[0 0 2 5] <77^/byXfi.»tfV X^106±O 

7 7^;byXrA^(i, /^— V:rvl/n >lf ^ — £ (PC) 
<hC>fBgMffl^%«LTUDF (Universal Disk Format) 

AVX h U-AB77^ LTfi^tlSo 
[0 0 2 6] a-fxiJ7(t 2048byteOl#JiXn 7 ^ 



StU x^X-r>h#fflT^»LTiESLTt^l/^ £ 
#tUS&, Space Bitnap*fflV^T»a^ny £J£tireg 

[0 0 2 7] <77^;l/7t-V7h>AVXhU-Lf 
II^fca6^7*— 77 h i: LT> QuickTime "7 7-Y ;bX 
* — 77 h5:fflt^o QuickTimes r-T;b"7^— 77 h 
<h Apple*btflll« Lfcv;l/^^ <r ^ 7f-^fiffl 
7t-77hT$^ PC01SIITj£<fflV^nT^ao 

[0 0 2 8] QuickTime^ -Oi/ 7^-77 H±, tf-r 
*^— ^^-xV^t 1 ^-^ (Lti?)WLT^f 

^MTLLtd QuickTime A— If- (PgLTA- 
if-) £W£o W«a^U77^;l/*[c#SLTt, gij 
/?077^;U:SSLTtIi\ 
[0029] Hli^r^Ol/^t^ftt'S*^^ 02 
(a) kiS-T «t-5ft«fiE*i:So *««*iatoifcl^5 
ftao«UftKtt««n«o eaifSttMovie atom i:^ 5 
ffiiatctSffl^n. AVX h D — AteMovie data atomic 
5*ffifc:*&#i2ftSo ft, Hovieatoi*<DS31»«fc 

[0 0 3 0] *H1t«fc*^-rT^-**8iJ«© 
7r>T;Hi:*ftl«Lfc»*{i. H2 (b) tc^r<fc-5£*t 
fiSc*i:^o Baif$H«Movie atomfcV^MJfitetattSn 

AVX h Attatomfc:fi*»tt*n*i»fitiai/^ 
C(Dt^, Movie atomHAVX h U — A*tt«lLfc7 T-T 

[003 1] ^»#MBt±, ei 2 (c) ic^r&^ic m 

0. c<Dftffl#fc:J;'K AVX h 'J-AgMttlWl:^ 

[0 0 3 2] El 3 7^^13 1 2^^V^T, Quic 

kTime^^i J lf?S^*7^-'V7 h tCOl/^TIKWr 3o $ 

m~f So atom05tSlk:f±x ^OatonO-y-^XTfeSAtom 
s i ze. * Oatom^agUtS ffiT S Type^^-T #fiE"T 
5o Typet±4i[^TEgiJStl. iMAJfMovie atomTtt'mo 
ov\ Movie data atomT^i' mdat* t^oTl^o 

[0 0 3 3] S-atomtigijOatoii*$tytli:*<t?*So ^ 
^^^>, atonRKclttKJIWit^So Movie atofflO«fig 
^rEIStC^^o Movie header atom^ N ^tDMovie atom 
3^Ba , r«A-lf-0^«W4iltt*Ba'r*o Track 
atomtt, If— K^SnStf-r*^*— -r-r^lf 

Oh^^^fcnr*1t*8*«j||ll'r*o User data atom 
14, aStS«Rllll*atomT*ao 
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[0 0 3 4] Track atonKDjgj^lS] 4 tC^"T 0 Track he 
ader atomfct. h 5 V V ©^*W«:lltt*Ba-r 

So Edit atomtt, ^ T 7 ^- £ <D H<DEfH«\ A— 
e-^^O^^^y^TS^S^flt^o Track 
reference atomte, S'J£> h *5 y Z t ©Mfl^ffST So 
Media atomH, ^PgOtf t";*^— "tV :* t^o ftf- 

[0 0 3 5] Track header atom<£>Jgj££:0 5 tC^cT 0 

So flags{iJBtt*^"r"7^yoill^T**o iXm&}%; 
t>(DtLT, Track enabled *7 5 0 , CCD?"?? 

£n&V\, layertt^Oh^y^tD^HWftft^JS** 
LTfcO, ■te^t^h7 7^«$)ni laye 

[0 0 3 6] Media atom<Dfi§/&£;0 6 tC^~To Media he 
ader atomic ^OMedia atom^WJIf S ^ 
^KlBH-rS^f*Wa«tt**«a-r*o Handler refere 
nceatomtt. ^ Tf— $ * E ©fa- ^T-rn— H 
1*§ fr^TTHf 1S ^B^t&ft^So Media information atom 

[0 0 3 7] Media information atom^^SK^rlH 7 tc^: 
^"o Media information header atomti, \£^r^^^ — 
f ^^^f^TH^OJSItlffajSrBa-rSo Handler 
reference atomii, Media atomCQJSTltt^ Lfcil K> Tfe 
So Data information atom^ ^OQuickTimeA— If — 

"3~SatomT$>SData reference atom^a" Sample ta 
ble atom«, -r-^O^X^If^lHl^flfaLTl/^ 

So 

[0 0 3 8] ^tC, Sample table atoratCOl^TlM^ 
S#\ ^Ojtijtc, 0uickTine»C*5tta-f— ^OBa^iS 
tCO^T> El8*ffll/^TIMW-rSo QuickTime "Pli, f 

[0 0 3 9] Sfc, QuickTime^* — T >y ffi^ 

i^So ra-h^y^fcjB-rsu-^y^s^wnn 

[0 0 4 0] S5lc, QuickTime 37* — hTtt, ffl 

[0 0 4 1 ] Sample table atomO^fiR^EI 9 fcl*V3~o S 
ample description atomti. M*? (D^-V > & <D'T—&7 



(Data format) Wy^l/tfffiiSnt^ 
577-Y;l/«ft>^W>fy*7**fl , r5o Ti 
me-to-sample atomti. I«©D->7;K0S£^B«:i 

afSo 

[0 0 4 2] Sync sample atom&. Z/7)\/<0 o 

T ; ^-F^^Pl^^'9->7 P ^*gS-rSo Sample-t 
o-chunk atomti, ffl«Of t^^t^nS^^I/S 
£:Wil-rSo Sample size atora«, 
^X5:flt2)o Chunk offset atomti, {E^O^-fV 

[0 0 4 3] Edit atomH\ El 1 OlcStct^C, lffl<D 
Edit list atom^ll'tS'o Edit 1 istatom^Number of ent 
riesTffi^£ft*ffl»#£>, Track duration. Media ti 
me, Media rateOfiI<Dffl (x>HJ) *i$~Do &X> h 

[0 0 4 4] Track durationti^Ox:/ h U ^gJIfS 
EraOh-5'y^±T<DII3fe«pWI. Media time«*Ox> 

T<DffiB> Media rate&^XV h U ^flt 
SSxe-F4Sto ft. Media timeaM£>*&{±, ; f 
<Dx> h U OTrack duration^. fOh^'vi'TOD-^ 
y;I/0)B^^:{¥±"rSo £<DEPeSOC i:£;empty edit<h: 

[0 0 4 5] 0 1 HcEdit listQffiffl0U*aVr o ^ ^ 
THi, Edit list atom^rtS^EI 1 1 (a) ICtjV3"F^ 
T&D. S5fc"9->y;l/0*J«tfH 1 1 (b) -Pfcofc 
£t~S Q f^. C Ct(±iSa^x> h U ©Track duratio 
n£:D(i), Media time^rT(i). Media rate^:R(i)^t" 
So ^(Dt^, 011 (c) 

tc^iw^ff^nSc <KDc tiz-Di^rmmcmm? 

S o 

[0 0 4 6] x>h U#l«Track duration^ 1300 

0, Media time^20000, Media rate^lT^S fc^6, * 
^> h 5 ^ 5 1 3000^0 > ^ ^B#gij2 

0000*^330000)EHI*ll*"*"So ^fc, xyh»J#2HT 
rack duration^5000x Mediatime^-ll?feSfci6. 
<y ^tp£7)B#glJ13000*^18000^EP^, 

t^o 

[0 0 4 7] x>h U#3HTrack duration*MO 

000, Media time^O, Media rate^lT&S /ci6, 
y ^^OP^&Jl8000^?)28000^E^^fel^T, V 1/7)1/ 
^O^SiJO^^lOOOOOE^^S^-rSo 

[0 0 4 8] 0 1 2^User data atomO^fig^^'ro H 
OatomtCti, QuickTimey * — V^y ht^i^nt^:^ 

gtt $B«HH^Dx> h U Tfl?h, l»x> h u fiSi 
zei: Type £ User dataT^iS^tlSo Sizeti^OXV h 
U if*Oit>f X**L, TypettSaeflHB^^n^nKBU 
-rarcA6^S"J1S$B. User datattHIBO-r— ^«r« 
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"To 

[0 0 4 9] «!B*0«JBj«W*fcJ*JS'rSfc46 
QuickTime^y-Ob?*- v^y Mc#A?nftM^ 
T'S -5 Fragmented MovieiCOU^TiKB^^^o Fragmented 

moviete, QuickTime 7 * — V*y h (D\T~f U is a 
>T&5Motion JPEG2000TWA^tlfcM^T^*9, ± 
izE^Sample table atomtcffl^T S1» $H£\ gfl^fft&AV 

[0 0 5 0] Fragmented movie^^A L fc QuickTime "7 

^(*KKji-rafltiu*«a-r*Movie atom^ies* 

tl, ^CD'&lC Movie fragment ^r^S^^r^ Movie data a 
tomi:> -^cOMovie fragment S ^ ^Zf?V(DT F 
UXWX\ S*«pR|5P*Ba-r*Movie fragment a 

[0 0 5 1 ] SB^FtJiCOieSTfESi&tTftoTV^ 

CLtWI^Sotl^c Movie atomic^ ^^DQuic 
kT i me A ^- If — ^Fragmented movieT$>£> C i:^r^^"/c 
&66QMovie extends atom^a* Stl-So Movie extends at 
omfcfct. If — h 5 y ^tcBI-r S-r 

[0 0 5 2] £fc, Movie fragment atomlcte. ^OMov 
ie fragment a tom7b s SlS^~^)Movief ragmen tlc[18*3"&!l 

viefragment^flctcBa^S'ltffi^rtS^-rSMovie fragmen 
t header atom<h, Movie f ragmen ttp(D& b "5 *y i 7 fclHIJ 
•TSffi^tSiffl'rS Track fragment atomttf&So 
[0 0 5 3] Track fragment atomti. ?tltffit5 
^tcR-rSMovie fragmen t K KPTS 1f 
£ Track fragment header atom<h^ ^(D br7 v i7l£M~$~ 
Z> Movie fragment Sr#|jS8*r 5 liaWail«c«« (Track 
runfcnftftlS) Sr^tl^tlWaf* Track fragment ru 
n atom<h£:at?o WTt, &atomfclO^Tl¥ L < H^t* 
-5 o 

[0 0 5 4] Movie extends atom£>1ffJ5E5:|g| 1 4 ICtj^ 
~$~ 0 Movie extends atomic tui££)<£ O cI^Datom^ 
$ ^QuickTime A— If— ^Fragmented movieT?fe^> £ h 

[0 0 5 5] Track extends atomOfg^c^K 1 5 
"f 0 Track extends atomti, tl ^QuickTimeA— tf — 

SfcfelC^ffi-rSo track IMiMovie atom*T£g£*l 
Tl^S h^y ^<Dtrack ID5:#BQfSo default-sample 
;l/F«. tKOatomTSafftlS track f 
ragment^T'V^^ hfI^iS^t"^o 
[0 0 5 6] Movie fragment atom^1g^^:[g| 1 6 £^ 

■To »iB*t^E«sn*saim8ttcoat<Mi"ea& 



5o C^atomti. fijiE<£>£:£5 D . C OatomOWat" £Mo 
vie fragment fcBlirS*l«OW?H«:»*fl"raatomTfe* 
Movie fragment header atom^Track fragment atom^Sr 

[0 0 5 7] Movie fragment header atom<D^J5££;[2I 1 
7 IC^-Tc C tDatomliltSlfl*tlTV^a±*1t«t4sequen 
ce-numberTfe^)o sequence-number (4^ tl^Datom^^S 
tl%> Movie fragment atom^SS^ £ Movie fragment^ 

[0 0 5 8] Track fragment atomCD^f&^m 1 8 ICyjk 
lT 0 Track fragment atom£2\ MoviefragmenttC^S^^ 
h 9 y ^ OU- > y;l/KBB-r * ffii«T*5Trac 
k fragment header atom-^Track fragment run atom^ 

[0 0 5 9] Track fragment header atoro<Dl#l?5c£:[a 1 
9tC^fo £<£>atomte. Movie fragmen Uc$£ta£$#^ 
O h -5 -V * O+r > BBT S f7 * ;l/ h ffi3F**&*frr 
£ G track-ID(±, Movie atom^T'SS^tlTl/^ h "5 y 
^<Dtrack ID£:<D2tfJCS3E:^"3"o sample-descript ion-ind 
exl± , C £Datom^@a-r 2> U" > ^ >KD^M~? Z> sampl ede 
scription table^D^ >~r i v ^ default-sample 

[0 0 6 0] Track fragment run atom^^^Jc^rlSI 2 0 
tC^:t" o CCOatom^, Track runfc^Wftl^u diatom 

T-So sample-count^iTrack runtc a*^tT^)"^>7 P ;b^ 
fE^^r^t" o data-offset t4base-data-of f set A^^OTra 
ck runO^^-try hffi^r^f o sample-T^$ 5 "7 *r — 
;!/ F ti C Oatom^ea-T S +r > :/;l/0#£B$M3¥©ffi«: 

[0 0 6 1 ] <^>T7^X • 77^;i/>fVx^rt^ 
dSnSQuickTimei*— *Wa-rSfc«>, KV^> J r 
• 7T^;l/^l^^SyOQuickTimeA-e~-7r 

[0 0 6 2] KV^Z/'rvZTs • 77 -OWcte, fVX^ 
rttD*7 r ^ ;!/ (QuickTime^— If —^QuickTime A— tf — 

^;l/A^(B#H8SnTl^SIeI»[*^-riink counts* 

So 

[0 0 6 3] link countSr#Hg-rStli:T, ^^77^ 

[0 0 6 4] <*«ffll>*«WO— HSfcWfcOV^T, 0 
2 17^03 l^rfflt^TBiW-rSo 
[0 0 6 5] <AVX h U-A^l>Sf\ 
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^fflV^TiKB^f AVX h U— AttM^ORecord Uni 
t (RU) TiSStiS. RU«-r-rX^±T*a«EWJcffi» 
tSMT'S.?,. RU©g2H\ AV^h'J-A*«|j«r* 

[0 0 6 6] $fc, RUl*W*' : ECC'7 , n-y ScT 
oT, AVX h U-A^-xVX^lCgeiSLfc^t, 2* 

[0 0 6 7] RUi±. Sggfcffi ©Video Unit (VU) £Post R 
ecording Unit (PRU) T«J«SnSo VU«#3SW*nJffi 

PRU(±|WJCRU^$Sn^VUfc|H]WS^ 

tsf-* >&iBijs-r 3 fc 46 ©fS^Tfe S o 

[0 0 6 8] VU«)?!c3;l2]2 2 Ic^-f 0 VUt±, l#ggO 

*-^*x-**«*fiLfcSI»ffl<E>AAlJ rY* 
[0 0 6 9] ft, GOPtiu HPEG-2ki7 :; ^^1 ! Slc4bntaB 
1415:7 ASJS) TflWtSftSo AAU&MPEG-l Layer- 

cDig-g\ AAUfefd*3£DW^ra(i0.024f!!>i:%5o VU4"T 
46. AAU, G0P^JllcEBt"5o 

[0 0 7 0] $fc, VW{fcT?8alW£*Rl*6i:-r'6fci& 

fC, VUcpCDtTf'^-r— ^O^feal^tiSequence Header (S 
H) £\ 5fcJlta4Sequence End Code (SEC) 3rS< 0 VU 

7U— AaSB«r*^fct>Oi:S*-rSo VU#H 

^.mm^^rw^mm-r^m^ ruoj6»«ss*ecc 

7 r P-y^^Wt^t>-tir^.fc46. VU©^«rOTS46So 
[0 0 7 1 ] PRUOffitS+MXfi, C C Ti4RUcQS£Bt 

[0 0 7 2] <AVXFU— AWa^ffi>±EOAVXhU 
— A©Bait«0«fiSc»c-Dt^TB4W-rao AVXhU- 
2*ti* 02 3^^^:, A— if — ;l/240i i: > 
A- If —7 r >f;b2401<Dg3W«<D^y ^77 TOlfg^ 

-r a gait vy^77^77Y ;b2402 1 Tti s n 

a o 

[0 0 7 3] A— If— 77^;l/2401lt Movie data ato 



f^Movie atomfcTflWtSftSc AVXhU-A(i, tu 
izE^J:-5tc. RU"ei«Sft, ^RUMffVX^J: 

[0 0 7 4] — fiti^7 ^7 7 ^7 P ^r^;l/2402 
ti, A— If— -7T^;b2401^tD^R U^S-TSMovie 
fragment atoniTM?ni)c C <£> 2 OtfD:7 r^;V£\ 
EI2 3tc5rT J^lC, T : VX^±Jc*5l/>TRU*ffiT^ 

[0075] ei 1 3(Dx^^mf&^m^rzm^ ytT>c 

<, *OH#j£$T©g31tlB*Movie fragment atomic 
fagT^SEHCfctU St^ftca. Movie data atom#l 
%>fz&blH&^ S^Movie fragment atom#l£;M 

? w-nwr & 6 R»i&*©»*#iB < a * ^ e» t 

[0 0 7 6] CO<h#. H2 3^-r<t^&«J5Jt*ffiS 
CtT, SiB^OftiBBf^A— If— 7r^f;l/24010Movi 
e atom<DfiSfflB#<7V y 7 ft pTf£ i: % £ <h InlBflc. 

Movie fragment atom*ffl^ftl^*&fc|pI« % W£B#4> 

[0 0 7 7] ft. ±IE^2^r^;l/(±T 1 VX^±T^« 

5i&Hti&:<. ^Record Unit <^ Kiiij^DMovie fragment 

^Movie fragraent^S^T^. ^*^PtoS cl fcft < Rf 

[0 0 7 8] 02 3lC*5^Tl±, Movie fragment 

atomh R U t Ltt^ J: -5 tia«StlTV^**^ 

H^tCtiMovie fragment atomh R U iltDP^tCti, Movie 
fragment atom<D5fcfilfr 5> R U^HhuS T'^W hSS*' 5 

IE C C 7n 7 X^SSrfg^^l) J: a ic, 

1 LTFree space atom^JfA^a o Free spaceato 

mfcfi, QuickTime^ r^;^^^— bTlSJnt^ 

[0 0 7 9] A-lf— 7rY;l/2401OSfflW«O 

*j«fc^^Tittwrao A-e-7r^;U24oiowaw 

*fflO^>f>*— r>r*h^y», 77bnfifl 
[0 0 8 0] \£-tX b^V Sequence header** £S 
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equence end codeST'Olf-r^-r— ^^rl^V'TOk VU 
-fVth77^t AAU«rl-9->y;k VU*<D*— 

pRmcm^o^y hu-hTt-fvtf-^ 

*IH®Lfct>Oi:LT, AAU^rl^V^K PRU£rl^-V> 
^fcLTMTao 

[0 0 8 1] fcfcU ZiZEcr)**^ ^Z/?(D 

t^T&Ox ^oTKUt^^ Track header ato 

*fcRILT 1 AAUSrl-y-V^W PRU^^jI^SS^t 1 - ^ 
[0 0 8 2] WStS^^y^T v~?-?T^ 7b2402 

^TMLs AAU*l+r Sequence header*^ Seq 

uence end code£ T<D tf^;*--^— ^^rl^V^U^ LT 

[0 0 8 3] ^^^T-yyeaiffB^r^^WctettSPR 

hoTlKB^f^o CCm RUfctA— If— 7 7>f;l/0 
5HIfr?>L^>r hOffiBfclfcSfc-rSo S/c. PRU 

Un, ^^6{@cOAAU^7 7 37Uri^i:t"^o ITS 
fc, ftAAU{4B£i$iao.0248>* X&768/W htfe 

[0084] 02 6 J; *5 tC N Movie ex 

tends atom^77U3f«h77 ^^J: Ura^ 
— t^V ^ h "5 s y i^defaul t -samp le-sizeti 768, defaul 
t-sample-durationt±2160 (l$j><D*fflfr£ T&aTimescal 
e*90000i: Lfc«|-&) t%:Z>c 

[0 0 8 5] £fc, CCOMovie fragment ^rBS'TSMovi 
e fragment atom^^T 7 "7 U^M^C h 7 y 2 *5cfc UF7 r 7 

lc£:a 0 77U:n^h^y ^IcHLTte, PRU 

> y;l/*flt a /c i6. sample-count ii 10 i: ft 

[0 0 8 6] 77U3^fYth77^CML 
T14, 7 T 7U3a*0-9-V-/;I/<D*«rBa , r4fc«>, sa 
mple-countl46 <^ & ^ , data-of fset&4PRU£>5fcBSfr 7 

7U3s»ojta^>7 p ;i/$ hstaso 7*7 

U3«rtT*5BRK:{ix 77Unt- * h ^*y ^<Drn 
[0 0 8 7] <Record UnitS*Wr[Bi*^ffi> 
to^TKStio COftS^rffiTti, «SfBT©5» 



(U77U>X«77l/3-7MUXA) 

[0088] fntast; U7ru^'f/wx« 

X • rtUTs • t-r;l/tt, lfflOtT^^T^yt^ntc 
o**<aECCx>n— • -xn— ^50K h7'y^7 
T502, -rV;l/^XU^-y-503x 77l/3ffl^77750 

4, ^V^-xvn— ^509, \£f^r/^yyr50S, * 
— 7*4***^7 y 506* vf-r^-r 3—^507, fV* 

[0 0 8 9] *^E:-r;l/T?l4, ^y ^7 , 'y'7 p *MfflT*a&a 
tz&n&mT—*(DT>c7>5frZ><DWifrttiL£Tyi'^ 

i^Safeffl-r— **K*tfl-riB. PRUfciMuOMovie fra 
gment atom^#*6TS!^dbit~o tlfcMovie frag 

ment atom ^PRlPSr^frECCTn ^y £ (PRU"7u*y^) fi, 

na c 

[0 0 9 0] r^tx>n- £*509t4. AAUB8BT7 

77 UnfflyVy y T504*<D*fJS"rSPRU:7n *y ^£r±« 
^-T^o 771/^f-^^IB^, PRU^a^y ^^pjf^ 
<DECC 7o >y £ tc|H®*T Tfi= 5 0 

[0 0 9 1 ] ^^-r^WctSl^Tx Movie fragment atom 

'y7T504tC5£ac^*J^LT^aW4, Movie fragm 
en t a t om *5 <fc tfPRU (09 * * K # 3 ECC 7 n >y £ 

[0 0 9 2] *tf;l/^^^^»y-AbXSt{i, VU<D 

flvuft^ffi-r ntf «be s n a t o t *r & 0 ecc-t n — 
01*^7*— ^oa^aiftfiRsfc-rSo r^-trx^ 

[0093] cnsjwmfctt->-*RS[B, 

<?ijTiiRs=20Mbps. Ta=l&i:-rao 
[0 0 9 4] *H*ff9fc*3^S 'J7 7l/>7 • 771/^ 
• T;l/rfUXA^ot^T, m 2 9 *HIl^TiHWr*o 

r^, i29^ (1) *^ (8) STOSftt, WT« 

1^0^^^ (i) (8) *T<D#^t*j*£;-ra 0 

[0 0 9 5] ( 1 ) S£IB-r— *OR#ffiL*fx-3o 

( 2 ) ns a opRUTfe a PRu#Ntc wis^ a 

— £<DX>n— F* s *?7t~ai:lRl^ftCMovie fragment a 
tom#N-l^\OT T ^-feX^:ff 5o (3) Movie fragment at 
om#N- 1 £ PRU#N Ic M jST a PRU^ a *y ^ -r ^ X i/ K IBS 
-ra o (4) 7t©tt#ffiLffiHfcBiao (5) W^ffl-r 



(9) 



&ffl 2003-2262 1 



o 

[0 0 9 6] (6) N+l#e^PRUT3&2)PRU#N+HC*tJS 

Movie fragment atora#N^£)7*^-t:X£rfTOo 
(7) Moviefragment atom#N<tPRU#N+l t*tj£-T 3PRUX 
n-y ^-rVX^tCfgirrSo (8) 7t©gS#tiJLti[il 

[0 0 9 7] miVyr U^X • • ^-rvMCfc 

l^T, 1MB "J? 7 U>X - 771/3. 7rt/:f'jX*A£rffl 



i±\ h?y t> y T 502COT >¥~y u-tf&l->Z. t 
[0 0 9 8] ^<£>£:#£:{i, AVX h U — A4> «fi£S©RU 

■ea&SRu#ifcoi/^T«^w^igi*T(i). #Wr» >x 

?r#i6fc«^;s!^ffiLB$^^Tr(i), RU#i(fJOPRU©«^; 

lH^W*Tw(i)i:Lfch#, 

Te(i)^Tr(i)+Tw(i) • • • <j£ 1> 

[0 0 9 9] CKDiUi, 

T 3 ft «©n lc tsl* s 
[0 10 0] 



^je(o^|(r r (o+r w (0) 



<5$ 2> 



[oioi] *»ifc-r+^*fF-pfeSfei&Ta6s 0 

[0 10 2] PRUx>n— FrcTfcilRlHBLTT 7 ? 

< x 77U3fflA777504O3i--A-7D-t 1 SV^ 

Tr(i)=Te(i) x (Rv+Ra+Rp)/Rs+Ta+Ly/Rs 

[0104] ^iami«aRu#iogs»aiL^iai*^-ro 

lCct5gAT^-feX^fra^rS-r o fiia^JSii. Movie f 
ragment atomgji^(±! LBrffHJ^fSTo 
[0 10 5] ft. Movie fragment atom£>+r-r XtiRlW 

10g)gfiT1ifO^^7^ 1 ECCXn •yi'^-SC i: 
&±%l^/ca6, Movie fragment atomO^^tH L^fflti 1 E 

[0 10 6] $fc, Tw(i)fi, 
Tw(i)=2Ta+Te(i) xRp/Rs+Ly/Rs+Ly/Rs • • • 4> 

[0 10 7] cCT\ ^iTJ^l^tiRU^tDttftT^-trX 

[0 1 0 8] ^SBt*WLTV>S h5<v^tIB®-r^# 
PRU<D#?£-f& r-^-y 7CDSg$£f±, %<D£%(On&m'* 

Te ( i ) ^ (3Ta X Rs+3Ly ) / (Rs-Rv-Ra-2Rp) 

[o i i i] 7y^mx^mttwm±^fK~f 

PBffiTeminti, 

Temin=(3TaXRs+3Ly)/(Rs-Rv-Ra-2Rp) • • • <i£ 6> 

[0112] cott, Rm£.mm<D±mmiemx*%. 

Temax=Temin+Tvmax • • • <it 7 > 

CCX\ Tvmaxi±VUO«7^»4BffST^§„ ±Bgffi*K 



[0 10 3] <iU >4"DTr(i)ti, AVX h U-ixCf <D 
V U— hfc^ft-^tlRa, Rp, Rv, ECCXa -y ^-TX^L 

• • • <5£ 3> 

777icj;5iMtftW5o l^l, wm&mt 

B*«fc#ih Lfc»^fc fcSfcSo 

[0109] -r 7*^-bx-r*ffirif±^-pfe 

ii, RU#itc$Sti?>PRU^7 : Vx^tcieSi-r-S/ci6£0B# 
ra©-&!t*a-r o ^21^3]S(±PRUjtS4SA^*nSECCX* 

CCXn -y LTi^S t tePB^&i^fc*, PRU 

SESBffcti, PRU<D-9-YX«kt>«;*: i ECCXn-y£#^< 

gHS-r«Ci:fcftSfc46-ea6So fia^43l{iMovie fra 
gment atomcDlEiStcg-T ^P^a-f <> 

[0 1 10] LOtl <j£ 1 >U:<ir,3>£:<iU> 
5:ftALt, Te(i)Tfc?< ';7;l/^7A7 T y'Ur3% 
«SERTffifcTe(i)©*fF 

• • • <it 5> 

tfoT, T7U3^Ct51/^T0 2 9<D (2) frP, (8) 

iiOHliSSif-^iof-fX 

Xfcii-f-r&stf&So 

[0 1 13] ±Effl*t8S-ra©fcJ\ c©i:MIi:4 
5f77y/Vy77 502<Dtf 7 X* Jt»[ U Rj^lc-r -5 
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[0 1 1 4] ft, C.CT'{4S*S£B*IHI*AV;*hU-A 

[0115] <ie^cDMa>^.— f a^iSHa*^;* 

nfc«£-©48Ui£\ H3 0ki:fe£KWt«. ccoi:^ 
lE^-T 3 AVX hi) - A « , t*ft©t*7hb-h Rv=5Mb 
ps, ri'tiOlf-y h U- hRa=256kbps, 77 

x-C^-^tr-y h U- hRp=256kbpsT\ VUff^Bf 
HTv=*«l0.5|*H^77U33t*S^ h U— AtfSo S 
fc, 7T'T;l'>'XxAOmS'lf?fifi-rT*lCRAM±t»r^ 

[0 116] XhU-AO*j£^a*S®«©«J« 
^r^-TS Uf >y^701) o lVU^rlG0P157l^— ATI 
StIifcUctt, <S 6 ><5£7 >tcRs=20Mbps, Ta= 
l£k Rv=5Mbps. Ra=256kbps, Rp=256kbps , Tvmax=S*]0. 
5?J>£ftA L, Te ( i ) <D$EH4 . 4#W±4 . 9#ttT^S 6 ft 

[0 117] TvBax=tt0.5&TclO*ft*:«fc-roa, T 
e(i)=4.5 fJXDtZtft*). 9{HOVUfttCPRU^Jf 
££hk:£:£o MPEG-1 audio layer- 1 Bcfel^T, tf*y 
h U- h256kbps£>£#. 

"9"YX«768bytei:*0. C Oh #OPRUQ®«+^X 
tt, 144384byteh%£o Sfc. *IS«JSfctilffl<DPRUi: 
9fBI<DVU£:l{S<DMovie fragment atom£ tl* <fc -5 

ttSo 

[0 1 18] $-3% 9{@OVUhlf@OPRU^:?l^WtcSBIi 
RlffiaS#««*S'ro Movie fragment atom^%fitL 
4^I4tt, ftffi^RUTcWiMovie fragment atom til 

xTvmaxX (Ra+Rv)+9xTavXRa, 0 24.8MbitfeLt<£> 
asgcW*^#fS«*RAM102±OSpace Bitmap£:#BgLT 

» 0 fiFaELattntf, sh«:*±u gST^si^ 

[0 119] rV^x>n— ^117. If-x^- 

X>n-^ll8^^n^ne»lt-^ (X^>yy703) o * 

-?^Ii?ntt^fr if 5 fr4fx 7 * L Wf^ 
704) , liJntl^FI, 7>7 L v77Q5frZ>XTv7'70 
8tkm*D iBTo 

[0120] waisnTi/^nff, ^tEBtsf^x* 

±OECC7"ny ^(OS*tRiH*RAM±OSpace Bitmap^# 
BaLTH^S (X*r*y:/705) 0 S^tfftnfcf, 9{HOVU 
hPRUhlfflOMovie fragment atom^fH^RTHB^a^M 
4ffi*iW*«L (Xir^y 7707) . *£>£#««<D$fc 

«^ if a (x^>yy708) 0 

[0 12 1] fLT, IB^ffl^'y ^Tlll^OlECC^a 



[0 12 2] !2»»7tffll^*nTt^fcil^ WTOX 
7^y7*H?rrSo f2i§ffl;WXr*<D32KB^ 
ft4l/ N T-^lcSILT> ^ 5 - "x * £ ttin L32 

KBtC^TS (XT->y7710) o ^ N W-^fVX 
£±£128"*" S Uf 7y711~XT7y714) o RAM102 
±0(hiickTi«eBa««fc7r>r;l/S/X-rABaif*fc 
*Jt-r -r X * 106&cieirr S Uf >y 7715— Xf *y 771 
6) o 

[0 12 3] W±<D»afcMffr**— r-TJj-xvn— 
^117. If ^x>ri — ^ll8^v;l/^yu^«9-ll36Di3!j 

[0 12 4] lVU^O-r— OS OlGOPh^ntClR]^ 

5, v;l/^^U^-tHl3{41B»ffl/^y7rillt:iVU©-r 
-£*i££ 0 ^<DVU#9Xi#B GfctOtUKD 

»80 <DVUT*ofcS, ±i£Wf>TX*&ofcPRU*ft 
Ki2Sffl>* *y 7 r 1 1 1 tc^£ 0 

[0 1 2 5] £5fC, *X hCPUlOlfcllVU^O-r— 
x>n- KT*#fcCi:«:ii55PU *X KPU101«VU*« 
fig-T S GOP^AAUO&fc <t XS X**fCRAM102±OQuic 
kTi«e«a*«*M*r-r«o 

< 7 7 U n 9#O^Il > n.— +f> 6 7 y V n *^}g^ 2 tlfz 
no*tfttaSAVX h AfcBB-TSQuickTiieSa* 

[0 12 6] S-T. 7 7 ^Un^^f5S^:'g*C5'T : >X^± 
OVU05tBR*^S*ffl-r— ^OKAmLttT-S (X^^y 
^802) 0 +»aW*«PHI»07 sr -3r*»l» 
m-r*TX-7 L ^7 P 802^'9iM-r (XT-^yy803) D C C 

[0 12 7] PRU*R*ffiLfclBK:tt, Movie fra 

gment atomfe J:tfPRU^r #t?ECC ^y ^77^ffl/N 

OPRU^ma-r^fcfelc, 77l/3ffl^ XT 111* Og- 

-^bi: L TRAM 102 tC«J#*T S Q 

[0 12 8] ^KlC \£^*"r^-¥\\6t*-^J *t 
a— ^115*5<fcO\ r> ^-x>3 — ^H7*efij-rs 

(X7^y:/804) o r-r*x>n— ^H7f±, ■y->7 p 
U >y^n/c : g^^AAUtcx>rr- K L, AAUOjg^ 
TV;b^:/U^113lCj&£ 0 ^eo^tc ^AAU^OV^T 
AVX h U-A05feW*^OfflJ*l«M*f*iP'r*o 

[0 12 9] v;l/^yUi7+Ml3ii, AAUfcf»fiPSnfc^ 
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»"r^)o Sfc, X-r^^802T^aiL/cMovie f ragmen 
t atom^ZSU:^— -r>f* h v 2 <Dfa&*Wffi 
U Z^Unffl/vy^T-llHC^-r^o RU^flf£<DP 
RDfcAAU*«»*TtW«L»toofc6, *X KPU10HCR 

[0 13 0] n.— f^?,771/n||7^Sn 

Tt^Wx7^t§ (X^>y:/805) 0 Ji^?nT 
l/^^nt±\ PRU^xvn- Ftf*?7t§JT\ X^y 

^7809) o 

[0 13 1] v;l/^yu^-9-gp^5>RUx>n-F*l7^ 
il^n^nfc^ (X-T-^y806) , RAMK^^-yOM;: 

QuickTimeWSffi^ffl^T. -^PRU^IES-T^* 
tt^V X^106±?)7 FUX, o£ D^^PRUtftEii 

[o i 32] yy uzi&mteisfzR\}(D?mz&?)$$i^9\- 

It, $L*bTc?mcDT FUXfrS 1 ECC^O^K C^Titftj 
OMovie fragment atom^DT K UX^;£i6£ D ^^T 7 F 
lsXlc¥vtrTv7\07*&mm£ (X^y"/807) , Mo 
vie fragment atom<hPRU^$t?ECC:/u >y ^ ^^-xV X 
^107^fi2li-r^ (X^yT^OS) 0 

[0133] yyiszj&Ttfm^ftT^nis, sgex 

10) , ^OPRU^KfiijCQMovie fragment atomOSBif 7 F 
UX^3<<*6tf >y ^T^y T^^KjL (X^yT^ll) , Mov 
ie fragment atom ^PRU^lB^f 3 (Xt* V 7812) 0 g 
« Qu i ckT i me fit X * KflW S Ufy 

^813) o 

[0 13 4] ^ *llffiWc&^Tte, PRU^OTSU 
nSFa-r— *<Dfi*, Movie fragment atomTiToT 
^2>£>\ ^^^T^ySaitlB^T-r;l/2402cDMovie at 
om#2Tfi : -5 cfcfe^^nSc T&^b^K ^7^77^ 
SSffifB:7 7'^;l/2402fc*3^'t\ 77l/3t-fV*h 
"yy ^^^il^tDSample table atomTgfIt~& £ t \Z 

[0135] c^ij^tcfci^Tk, A— tf— xr^;l/24 

<y ^ z ^y yeait r >r ;i/2402^£E-r & a- 

^2401 tffigffi L/ci|pt, ^7^77 
HM7 r <{ ;l/2402*#Ra*r S C 4: T\ KO««tf77 U 

[0 13 6] «fe, 77U3»*f->«Sl««tt, 
rtvZTv :/g3'lf ¥8*7 T -f ;b24020Movie atomic $ i; 

■r- z (Dmmmm t *<-r -r x * ±Tiin;fc{fc«fc#«E-r 
tttHKiiftOx *nmm<D£vizryi<z2m<Dmmy] 



[0 13 7] LfrU J&lttimiCit^T* %L<0£o1&* 

T\ Z^Un^pfDMovie fragment atomtf)}*AfiaR8i:PRU 
^»AWPH«:!!ftjl^iaS"rsc:i:^pIfl6i:«:S 0 m 
tf, Movie fragment atom^rPRUOjf AP^BIcfe 0 JSl/^F^RS 

[0 13 8] Sf:, 75W>f-S/a >£«^T£fc 
46. T 2 Vx^±T^-^^SiHS^fT'5ei^^%i«Lfc 
*HSSWITtiA— If— 7r>Ol>2401^<DRecord U 
nit^vy 7 p gIi«$g-7r^;l/2402^Movie fragm 

ent atomfcA^YX^±TaficTfeac 

CO<fc? A— If— ^T^;l/2401 

^Record Uni tJ£ffilcatt«JcfE«£ft£ C i: /ctf£:5l 

t-r tiff <fc < x *v*?Tv ^mmmmy r >r ;i/2402t h 

[0 13 9] 

v -fmrnn **KR-r z>ct &mm £&%o 
m i ] *«w©^««t43^««B«iia*s-r^D 

[0 2] QuickTime^ 7 -T;l/^ — V«y FtCfctt^WS 

[03] QuickTime^ ^;l/X:*-^y FJcfcttSMovie 

[0 4] QuickTime^r-Y^y^-v^y F tCtettSTrack 
atoBO«B*^-riMWSITfeSo 

[05] QuickTime 77^;l/7t-77 FtCfettS Track 

header atomOlS^^*r^0T$>5c 

[06] QuickTime "7 T ;l/X * — V \y FtCtSttSMedia 

atoB«K|jE£*^-rittHaHTfe4o 

[0 7] QuickTime 7 r ^ )\^y ^ — ^y Mcjo^SUedia 

information atomO^fi)t^:^'t"HK0^0T^^>o 

[0 8] Sample table atomic <fc — £ S3 000 ^ttS 

[09] QuickTimes r-T;l/^^- — v«y h fcfe^SSampl 
e table atomO«/&£^HKB£0T2D& o 

[0 1 0] QuickTime 77^ ;b7t^V7 F^tsttSEdi 
t atomtDltJS*^-riMWEIt?a&So 

[0 11] Edit atomfc<tSW*«H*BSOffl|*^-riK 

[0 1 2] QuickTimeSr^;!/^^ — V^y F^CfcttSUse 
r data atomO#|fi)c«:^'rmW0T*feSo 

[0 1 3] QuickTime77>T;l/7*— T-y Mc*5ltSFra 
gmented movieO^^Mrit^r^flttWiaTafeSo 

[0 1 4] QuickTimes r^?Vy^—^y FtCfett^Mov 
ie extends atom<7)1#5£^^TIK$30T&£a 
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[0 1 5] QuickTime^ v*y McJottSTra 
ck extends atomO^/$^7j^I#Bj!0T£>£o 

[Ell 6] QuickTime^ r-f';!/^^— 7«v McfettSMov 
ie fragment atom^/&^^-l#B£0T£>£ o 

[Ell 7] QuickTime? r>f Jl/?* — 7-v Mc*5tt3Mov 
ie fragment header atom^^^^^t~l#W0T s 35&o 

[Ell 8] QuickTime^ MctettSTra 
ck fragment atomOffifig^r^-riKTOEIT'feSo 

[Ell 9] QuickTime^ MctettSTra 
ck fragment header atom^DfllJ^t^r^R't'lKW^TfeSo 

[0 2 0] QuickTime? y-Ol/y^—N^y McfcttSTra 
ck fragment run atom^^^^^^H#0^0T&£c> 

[022] *MS#dfcj3»avo€)«ift*^-rK 

[02 3] ^IMSffSfcfettSA— if— "7r>r;l/ 

[02 4] *MS#Sfc43tt*a«E»*JK*^ 

[02 5] ^mncD—nmmictsifz^v tr^/mm 

So 

[0 2 6] *^<D^IIMfflJfCt3^*^y^7 , ^^ga 
tf$g<DMovie dataOffil*^"riHWHTa&ao 

[02 7] *»flao--||Sliffi|fi:43tt4y^y^7y'rsa 
1f$g£>Movie fragment<D#J#^lHWHT2&So 

[028] *$£m<D—^ffimicmiz>v7T u>x • 

[0 2 9] *SISff9fcH3*taU77 U>X-T 



37 • 7;l/druXA*^"iHEBI"e&So 

[030] *sifflifc*5»aiaBififf*^-r7 

[03 1] ||J»ffl|K*5»S77l^=ittff** 
[03 2] Se*effitc*5ttSSafflffHi:AVXhU-Ai: 
[03 3] tK*a«t*»ST7U3*r«^VXhU-A 

100 /ST, 

101 *XKPU 

102 RAM 

103 ROM 

104 a-f^>^7x-X 

105 S/XfAi7D7^ 

106 Tt-xVX^ 

107 VypTy? 

108 ECC^n— ^ 

109 ECCx>rr — ^ 

110 Btffl^7 7r 

111 Kii/T 7 ? UrjfflyVy ?y 

112 fv;l/fyu^D- 

113 v;l/^yu^7^ 

114 &m<tm>*v7T 

115 -fV ^-xrr — $ 

116 If-r^-r^— ^ 

117 t-f^tx>n-^ 

118 if-r^-x^n— ^ 



[0 3] 



[0 4] 



[05] 



Movie atom { 

At on size 

Type(-'moov') 

Movie header atom 

Track atom (video track) 

Track atom (main audio track) 

user data atom 



[06] 



Track atom { 

Atom size 
TypeC-'trak') 
Track header atom 
Edit atom 

Track reference atom 
Media atom 
user data atom 



[0 1 7] 



Media atom { 

Atom size 
Type(-'mdia') 
Media header atom 
Handler reference atom 
Media information atom 
user data atom 



> 



Movie fragment header atom { 
Atom size 
TypeC-'mfhd') 
version 
flags 

sequence-number 

> 



Track header atom { 
Atom size 
TypeC-'tkhd') 
Version 
Flags 

Creation time 

Modification time 

Track id 

Reserved 

du rati on 

Reserved 

Layer 

Alternate group 
Vol ume 
Reserved 

Matrix structure 
Track width 
Track height 
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[EI7] 



[89] 



Media information atom { 
Atom size 
TypeC-'minf f ) 

{video or Sound or Base} media information header atom 
Handler reference atom 
Data information atom 
Sample table atom 



Sample table atom { 
Atom size 
TypeO'stbV) 
Sample description atom 
Time-to-sample atom 
Sync sample atom 
sample- to-chunk atom 
Sample size atom 
chunk offset atom 

} 



m i o] 



m 1 2] 



Edit atom { 

Atom size 
TypeC-'edts') 
Edit list atom 

} 

Edit list atom { 
Atom size 
Type(-'elsf) 
Versions 
Flags 

Number of entries(HM) 
for (i - 0; i < N; i++){ 
Track duration 
Media time 
Media rate 



User data atom { 
Atom size 
TypeC-'udta') 
for (i=0;i<N; i++){ 
Atom size 
Type 

user data 

} 

} 



[El 1 4] 



Movie extends atom { 
Atom size 
TypeC-'mvex*) 
version 
flags 

for (i=0; i<n; i++){ 

Track extends atom 

} 



[El 1 6] 



m 1 5] 



Track extends atom { 
Atom size 
Type(-'trex') 
version 
flags 
track-ID 

def aul t- sampl e-des c ri pt i on - i ndex 
def aul t-sampl e-du rati on 
default -sample- size 
default-saraple_flags 



im 1 8] 



Track fragment atom { 
Atom size 
Type(- 4 traf *) 
version 
flags 

Track fragment header atom 
for (i-0; i<n; i++){ 

Track fragment run atom 

} 



Movie fragment atom { 
Atom size 
TypeC-'moof ') 
version 
flags 

Movie fragment header atom 
for (i-0; i<n; i++){ 

Track fragment atom 

} 



[El 1 9] 



Track fragment header atom { 
Atom size 
TypeC-'tfhd') 
version 
fl ags 
track-ID 

base-data-offset 
sample-descri pti on-i ndex 
def aul t-sampl e-du rati on 
def aul t- sampl e-si ze 
def aul t-sampl e-fl ags 



} 



} 
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Track fragment run atom { 
Atom size 
Type C-'t run') 
version 
flags 

sajnpl e-count (-N) 

data-offset 

fi rst-sample-f lags 

for (i=0; i<N; 

sample-duration 

sample-size 

sample-flags 

s ampl e- composi t i on- 1 i me-of f set 

} 

} 
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Tim* 



? Ml lis Wk 

£ -vz. : t«$ *SSf 



— 



AAU 



AAU 



SH 



GOP 



GOP 



Video Unit (VU) 
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AAU: Audio Access Unit 
SH: Sequence Header 
SEC: Sequence End Code 



AVAMJ— A 
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[02 8] 



9 

OJ 

-A 

V 

N 

t 




IK 
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[02 5] 





Record UnrttN 




1 

i 

I 

1 


"■—"»-. 


PRU VU#1 VU#2 


AAU#1 AALW2 AAU#3 AAU#4 


AAU#5 AAU#6 AAU#7 AAU#8 AAU#9 ^ 

#10 


<—> 

768/ ^fh 
0.024# 


! 


4 p. 





[02 6] 



Movie atom { 

Movie extends atom ( 

Track extends atom /* \d^r$~h^ %% J% */ 

Track extends atom /* — T*fA~h : y % y5 */ 

Track extends atom { /* 77LCI */ 
default-sample-duration = 2160 
default-sample -size = 768 

J 

Track axtands atom { /* T~?is^&t — "f^h^J^ */ 
defauh-s ample —duration = 21 60 
dafauH-sample-siza = 768 

} 

1 

1 
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Movie fragment atom { 

Movie fragment header atom 
Track fragment atom /* t?T?th^y*? W 
Track fragment atom /* >;t" — T^itV^FV*? */ 
Track fragment atom t /* 7^U^3fBJSr^V^ */ 
Track fragment header atom { 
base-data— offset = L 

} 

Track fragment run atom #1 { 
sample— count = 10 
data-offset = 0 

) 

} 

Track fragment atom J /* — T-i^h^yt? */ 
Track fragment header atom ( 
base-data-offset = L 

i 

Track fragment run atom #1 ( 
sample-count = 6 
data-offset = 4X768 

} 

} 

J 



[0 3 2] 





AV^hU — J*. 


{ 


N \ 
- \ 






Movie atom 


Movie data atom 
#1 


Movie fi 
otoi 


regmant 


Movie data atom #2 


Movie fi 
atoi 


ragment 















mm mm 



sefewae 



(22) 
[02 9] 



fSBfl 2003-22621 




(23) 



Wm 2003-2262 1 




(24) 



&m 2003-2262 1 



[03 1] 




seo3 



S805 




Movie fragment ■tom"N> 



Movie fragment itooi^ 



PRUE* 



PRUlBIt 



QuickTime 



(72)5gW# Ojn #0 — 5C053 FA23 FA30 GA11 GB05 GB37 

^R5i?5 : ^:R5mP«IfgE ; IKfi?1fiW22#22^ > 5D044 AB05 AB07 BC01 BC04 CC04 

■V — T^i^ttf*] DEI 7 DE27 DE48 DE57 EF05 

EF07 

5D110 AA13 AA19 BB06 DA04 DA06 

DA12 DA15 DB02 DD13 



